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FIGURE 1A
(pVR2001 LIM17: SEQ ID NO:9)

aagggatccagatctgctgtgecttcetagttgecagecatetgttgtttgecccteecceegtgecttecttgaceet
ggaaggtgccactceccactgtectttcctaataaaatgaggaaattgcatcgecattgtetgagtaggtgtecattcta
ttctggggggtggggtggggcagecacagcaagygggaggattggyaagacaatagcaggcatgetggggatgeggty
ggctectatgggtacccaggtgctgaagaattgacccggticctectgggecagaaagaagcaggeacatececttet
ctgtgacacaccctgtcecacgeccctggttcttagttccagecececcactcataggacactcatagectcaggagggcete
cgecttcaatceccaccegectaaagtacttggageggtetetececteectcatcageccaccaaaccaaacctagect
ccaagagtgggaagaaattaaagcaagataggctattaagtgcagagggagagaaaatgcecctccaacatgtgaggaa
gtaatgagagaaatcatagaatttctteccgcttectegetcactgactegetgegeteggtegttecggetgeggega
gcggtatcagetcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgage
aaaaggccagcaaaaggccaggaaccgtaaaaaggecgecgtigetggegtttttcecataggectecgecceceectgacg
agcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggegtttececet
ggaagctcectegtgegetcetectgtteccgaccctgeegettacecggatacctgtecgectttcteecttegggaag
cgtggegctttctcaatgectcacgectgtaggtatctcagtteggtgtaggtecgttegeteccaagetgggetgtgtge
acgaaccccccgttcageccgaccgetgegecttatcecggtaactategtcttgagtccaacceggtaagacacgac
ttatcgceccactggecagcagecactggtaacaggattagcagagecgaggtatgtaggeggtgectacagagttettgaa
gtggtggcctaactacggctacactagaaggacagtatttggtatctgecgectctgectgaagecagttacctteggaa
aaagagttggtagctcttgatccggecaaacaaaccaccgctggtageggtggtttttttgtttgcaagcageagatt
acgcgcagaaaaaaaggatctcaagaagatcctttgatcttttectacggggtctgacgctcagtggaacgaaaactc
acgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagtttta
aatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcageg
atctgtctatttegttcatccatagttgectgactcecggggggggggggegectgaggtctgectecgtgaagaaggtyg
ttgctgactcataccaggcctgaatcgecccatcatccagecagaaagtgagggagecacggttgatgagagetttg
ttgtaggtggaccagttggtgattttgaacttttgetttgccacggaacggtctgegttgtcgggaagatgegtgat
ctgatccttcaactcagcaaaagttcgatttattcaacaaagccgcececgtccecgtcaagtcagegtaatgectetgeca
gtgttacaaccaattaaccaattctgattagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcag
gattatcaataccatatttttgaaaaagccgtttectgtaatgaaggagaaaactcaccgaggcagttccataggatg
gcaagatcctggtatcggtctgecgattcecgactecgtccaacatcaatacaacctattaattteccecctegtcaaaaat
aaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagettatgecatttetttce
agacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgecatcaaccaaacegttattcattegtgat
tgcgectgagcgagacgaaatacgegatecgectgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgecag
gaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttectaatacctggaatgetgttttccegg
ggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattcce
gtcagccagtttagtctgaccatctcatctgtaacatcattggcaacqgctacctttgeccatgtttcagaaacaacte
tggcgcatcgggcttcccatacaatcgatagattgtcgecacctgattgeccgacattatcgecgageccatttatace
catataaatcagcatccatgttggaatttaatcgcggecctcgagcaagacgtttccecgttgaatatggctcataaca
ccecttgtattactgtttatgtaagecagacagttttattgttcatgatgatatatttttatcttgtgecaatgtaaca
tcagagattttgagacacaacgtggctttcececccececececcattattgaagecatttatcagggttattgtectecatga
gcggatacatatttgaatgtatttagaaaaataaacaaataggggttcegcgcacatttcecccgaaaagtgeccacct
gacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggecctttegtctegegeg
tttcggtgatgacggtgaaaacctctgacacatgcagctccecggagacggtcacagettgtectgtaageggatgeeg
ggagcagacaagccegtcagggcgegtcagegggtgttggegggtgtcggggetggettaactatgeggeatcagag
cagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcagatt
ggctattggccattgcatacgttgtatccatatcataatatgtacatttatattggctcatgteccaacattaccgec
atgttgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagecccatatatggagt
tccgegttacataacttacggtaaatggecegectggetgaccgeccaacgaccccecgeccattgacgtcaataatg
acgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgecca
cttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggecoccgectgge
attatgcccagtacatgaccttatgggactttectacttggcagtacatctacgtattagtcatcgetattaccatg
gtgatgcggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccecat
tgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgeccecattga
cgcaaatgggeggtaggegtgtacggtgggaggtctatataagcagagectegtttagtgaacegtcagategeectgg
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FIGURE 1B

agacgccatccacgectgttttgaccteccatagaagacaccgggaccgatceccagecteccgeggecgggaacggtgeat
tggaacgcggattcccegtgccaagagtgacgtaagtaccgectatagagtctataggeccaccececttggettett
atgcatgctatactgtttttggecttggggtctatacaccececegettectecatgttataggtgatggtatagettage
ctataggtgtgggttattgaccattattgaccactcccctattggtgacgatactttccattactaatccataacat
ggctctttgccacaactctetttattggectatatgeccaatacactgtecttcagagactgacacggactctgtattt
ttacaggatggggtctcatttattatitacaaattcacatatacaacaccaccgtccccagtgeccegecagtttttat
taaacataacgtgggatctccacgcgaatctecgggtacgtgttcecggacatgggetcecttcectecggtageggeggage
ttctacatccgagecctgcteecatgectecagegactecatggtegeteggecagectecttgetectaacagtggagg
ccagacttaggcacagcacgatgcccaccaccaccagtgtgecgcacaaggecgtggeggtagggtatgtgtetgaa
aatgagctcggggagcgggcttgcaccgctgacgcatttggaagacttaaggcagecggcagaagaagatgcaggcag
ctgagttgttgtgttctgataagagtcagaggtaactcececgttgeggtgetgttaacggtggagggecagtgtagtet
gagcagtactcgttgectgeccgecgecgegecaccagacataatagectgacagactaacagactgttececttteccatgggt
cttttctcacgtcaccgtcgtcgaccagagctgagatcctacaggagtccagggectggagagaaaacctctgecgagg
aaagggaaggagcaagccgtgaatttaagggacgctgtgaagecaatcatggatgcaatgaagagagggctectgetgt
gtgctgctgctgtgtggagcagtcttcgtttcgecccageggtaccggatecacect tGCTTATGTGGAAATAGGATA
TTCTCTGAGAAATATTACATTCGATGGAT TGGATACAGATGACTACAATCCAAAGTTCAACATTCCAACGGGTTTGG
CAGTTGATCCCGAAGGATATAGGCTCTTCATAGCCATCCCAAGGAGAARGCCARAGGTTCCCTACACTGTGGCTGAA
CTGAATATGGTCATGAATCCCGGAT TTCCCGTCGAGAGAGCTCCGAGCT TTGAGAAATTCAAAARATTCAATGGCGA
GGGCARAAAGGATCTTGTTAATGTGTATCAGCCAGTCATTGATGATTGTCGTCGTCTTTGGGTGCTTGACATTGGGA
AGGTGGAATACACCGGTGGTGATGCTGATCAATATCCCAAAGGAAAGCCTACCCTAATTGCCTACGACCTCAAGAAG
GATCATACTCCGGAAATTCATCGATTTGAAATTCCAGACGATCTCTATAGCTCACAAGTTGAATTTGGTGGATTTGC
CGTTGATGTTGTTAACACGAAAGGAGACTGTACGGAGTCATTTGTCTACCTGACCAATTTCAAGGATAACTCTCTAA
TTGTCTACGATGAGACACAAAAGAAAGCT TGGARATTCACAGATAAAACATTTGAAGCTGATAAGGAATCCACGTTC
TCCTACTCGGGAGAGGAACAAATGAAGTACAAAGTCGGTCITTITGGGATAGCTCTGGGTGATAGGGATGAAATGGG
GCATCGTCCTGCCTGCTACATCGCTGGGAGTAGCACCAAAGTCTACAGTGT TAACACTAAAGAACTCAAAACAGAGA
ATGGTCAGTTAAATCCTCAGCTTCACGGTGATCGTGGAAAGTACACAGATGCAATTGCCCTAGCCTACGATCCTGAG
CATAAAGTCCTCTACTTTGCTGAATCCGACAGCAGGCAGGTGTCCTGTTGGAATGTARATATGGAGCTAAAACCAGA
CAATACGGATGTGATCTTCTCTAGTGCCCGTTTTACTTTTGGAACGGATATTT TGGT TGATAGCAAGGGAATGCTGT
GGATAATGGCTAATGGACATCCACCAGTAGAGGATCARGAGAAGAT TTGGAAGATGAGATTCGTAAACCGGAAGATC
CGTATTATGAAAGTGGATACGGAACGTGTTTTCAAATATTCACGCTGCAATCCAAATTATAAGCCCCCAAAGGAAAT
TGAAGTTTGA
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FIGURE 2A
(pVR2001 LJL143: SEQ ID NO:10)

aagggatcecagatctgctgtgecttetagttgeoecagecatectgttgtttgecectecceegtgecttecttgaceet
ggaaggtgccactceccactgtecctttectaataaaatgaggaaattgecategcattgtctgagtaggtgteattcta
ttetggggggtggggtyggggcagcacageaagggggaggattgggaagacaatagcaggcatgectggggatgeggtyg
ggctctatgggtacccaggtgctgaagaattgacccggttectectgggecagaaagaagcaggcacatceecttet
ctgtgacacaccctgtecacgecectggttcttagttecagecccactcataggacactcatagetcaggagggete
cgccttcaatcccaccegctaaagtacttggageggtetctecetecctecateageccaccaaaccaaacctagect
ccaagagtgggaagaaattaaagcaagataggctattaagtgcagagggagagaaaatgectccaacatgtgaggaa
gtaatgagagaaatcatagaatttcttceccegettectegetcactgactegetgegeteggtegtteggetgeggega
gcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgage
aaaaggccagcaaaaggccaggaaccgtaaaaaggeccgecgttgetggegtttttcecataggetcecegeeeccectgacg
agcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggegtttcececect
ggaagctcccteogtgegetetectgttcecgaccectgeegettaccggatacctgtecgectttetecettegggaag
cgtggcgectttctcaatgctcacgetgtaggtatectcagttecggtgtaggtegttcgecteccaagetgggetgtgtge
acgaacccceegttcageccgaccgectgegecttatececggtaactategtettgagtccaaceccggtaagacacgac
ttatcgccactggcagcagccactggtaacaggattagcagagecgaggtatgtaggeggtgctacagagttettgaa
gtggtggcctaactacggctacactagaaggacagtatttggtatctgecgetetgectgaagecagttaccttcggaa
aaagagttggtagctcttgatccggcaaacaaaccaccgectggtageggtggtttttttgtttgecaagecagcagatt
acgcgcagaaaaaaaggatctcaagaagatectttgatettttctacggggtectgacgetcagtggaacgaaaacte
acgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagtttta
aatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcageg
atctgtctatttcgttcatccatagttgectgacteccggggggggggggcgctgaggtetgectegtgaagaaggtyg
ttgctgactcataccaggectgaategeccccatcatccagecagaaagtgagggagecacggttgatgagagetttg
ttgtaggtggaccagttggtgattttgaacttttgctttgccacggaacggtctgegttgtecgggaagatgegtgat
ctgatccttcaactcagcaaaagttcgatttattcaacaaagececgecgteccegtcaagtcagegtaatgetetgeca
gtgttacaaccaattaaccaattctgattagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcag
gattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttecataggatg
gcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaat
aaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagcettatgeatttetttee
agacttgttcaacaggccagccattacgctegteatcaaaatcactcgcatcaaccaaaccgttattcattegtgat
tgcgectgagecgagacgaaatacgcgatcgetgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgeag
gaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgetgttttceegg
ggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgecttgatggtcggaagaggcataaattce
gtcagccagtttagtctgaccatctcatctgtaacatcattggecaacgctacctttgecatgtttcagaaacaactc
tggcgcatcgggetteccatacaatcgatagattgtcgcacctgattgeccgacattategegageccatttatace
catataaatcagcatccatgttggaatttaatcgeggcctecgagcaagacgtttcecgttgaatatggetcataaca
ccccttgtattactgtttatgtaagecagacagttttattgttcatgatgatatatttttatectigtgcaatgtaaca
tcagagattttgagacacaacgtggctttcccecccecececcattattgaagcatttatcagggttattgtetcatga
gcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccecgaaaagtgcecacct
gacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggcectttegtetegegeg
tttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccg
ggagcagacaagcccgtcagggcgegtcagegggtgttggegggtgteggggcetggettaactatgeggeatecagag
cagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcagatt
ggctattggccattgcatacgttgtatccatatcataatatgtacatttatattggetcatgtccaacattaccgece
atgttgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagt
tccgegttacataacttacggtaaatggecegectggetgaccgeccaacgacccecgeccattgacgtecaataatg
acgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgccca
cttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctggc
attatgcccagtacatgaccttatgggactttectacttggcagtacatctacgtattagtcategetattaccatg
gtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacggggatttccaagtctccaccccat
tgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgccccattga
cqcaaatgggcggtaggcgtgtacqgtgggaggtctatataagcagagctcqtttagtgaaccgtcagathcctgg
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FIGURE 2B

agacgccatccacgctgttttgaccteccatagaagacaccgggaccgatccageccteccgeggeecgggaacggtgeat
tggaacgcggattccccgtgccaagagtgacgtaagtaccgectatagagtetataggeoccacceecttggettett
atgratgctatactgtttttggecttggggtectatacaccecegettectecatgttataggtgatggtatagettage
ctataggtgtgggttattgaccattattgaccactccectattggtgacgatactttccattactaatccataacat
ggctctttgccacaactctectttattggectatatgeccaatacactgtecttcagagactgacacggactectgtattt
ttacaggatggggtctcatttattatttacaaattcacatatacaacaccaccgtccccagtgeccgecagtttttat
taaacataacgtgggatctccacgcgaatctegggtacgtgttceggacatgggetecttectecggtageggeggage
ttctacatccgagcccoctgecteccatgectecagegactecatggtegetcggcagetecttgetectaacagtyggagg
ccagacttaggcacagcacgatgecccaccaccaccagtgtgececgcacaaggecgtggecggtagggtatgtgtctgaa
aatgagctcggggagcgggcttgecaccgctgacgecatttggaagacttaaggcagcggcagaagaagatgcaggcag
ctgagttgttgtgttctgataagagtcagaggtaactccegttgeggtgetgttaacggtggagggcagtgtagtet
gagcagtactcgttgectgececgegegegecaccagacataatagectgacagactaacagactgtticectttccatgggt
cttttctcacgtcaccgtcgtecgaccagagctgagatcectacaggagtccagggectggagagaaaacctcectgegagg
aaagggaaggagcaagccgtgaatttaagggacgctgtgaagcaatcatggatgcaatgaagagagggctectgetgt
gtgctgctgctgtgtggagecagtcttegtttcgeeccageggtaceggateeacect tGATGGTGATGAATATTTCAT
TGGAAAATACAAAGAAAAAGATGAGACACTGTTITTTGCAAGCTACGGCCTAAACGAGGGATCCTTGCCAAATTGTCT
TAGGCTACAAATGCTCAAACAATCAAACCCACTTTGTGCTTAATTTTAAAACCAATAAGAAATCCTGCATATCAGCA
ATTAAGCTGACTTCTTACCCAAAAATCAATCAAAACTCGGATTTAACTAAAAATCTCTACTGCCARACTGGAGGAAT
AGGAACAGATAACTGCAAACTTGTCTTCAAGAAACGTAAAAGACAAATAGCAGCTAATATTGAAATCTACGGCATTC
CAGCGAAGAAATGTTCCTTCARGGATCGTTACATTGGAGCTGATCCACTCCACGTCGATTCCTATGGGCTTCCGTAT
CAGTTTGATCAGGAACATGGATGGAATGTGGAACGATATAACATT TTCAAAGACACAAGATTTTCCACAGAAGTTTT
CTACCACAARAAATGGTTTATTTAACACCCARATAACTTATT TGGCTGAAGAAGATTCCTTCTCTGAAGCTCGAGAGA
TTACTGCGAAGGATATTAAGAAGAAGTTTTCAATTATTTTGCCCAATGAAGAGTATAAGAGGATTAGTTTCTTGGAC
GTTTATTGGTTCCAGGAGACTATGCGAAAAAAGCCTAAATATCCCTACATTCACTACAATGGAGAATGCAGCAATGA
GAATAAAACTTGTGAACTTGTCTTTGACACCGATGAACTAATGACCTACGCCCTTGTTAAAGTCTTTACTAATCCTG
AGAGTGATGGATCTAGGCTCAAAGAAGAGGATTTGGGAAGAGGATAA
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FIGURE 3
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FIGURE 4B
vCP2390 (ALVAC C3 Hép-synthetic Leishmania LIM17) (SEQ ID NO:92)
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FIGURE 4C
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FIGURE 4D

vCP2390 (ALVAC C3 H6p-synthetic (coding) Leishmania LUM17) (SEQ ID NO:93)
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FIGURE 4E
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FIGURE 5
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FIGURE 6B

vCP2389 (ALVAC C3 Hé6p-synthetic Leishmania LJL143) (SEQ ID NO:94)
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FIGURE 6C
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FIGURE 7
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FIGURE 8

Measurement of IFN-gamma secreted at 72h — PBMC from dogs 2 week after
5" immunization, stimuiated by SGH (2 pairs) / LJL143 (4 pg) / LIM17 (4 ug) / ConA {4 pg),
or non-stimulated by medium (med)
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FIGURE 9
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FIGURE 10

20 sand flies, 10 min on bellies of immunized dogs — Measure of DTH at 48h
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FIGURE 11A
(PNBO002 : SEQ ID NO :19)

ttggctattggccattgcatacgttgtatccatatcataatatgtacatttatattggctcatgtccaacattaccg
ccatgttgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatgga
gttccgcgttacataacttacggtaaatggcccgectggctgaccgecccaacgaccececcgeccattgacgtcaataa
tgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgece
cacttggcagtacatcaagtgtatcatatgccaagtacgceccectattgacgtcaatgacggtaaatggcccgectg
gcattatgcccagtacatgaccttatgggactttcecctacttggcagtacatctacgtattagtcategectattacca
tggtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacggggatttccaagtctccacccee
attgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgecccatt
gacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctecgtttagtgaaccgtcagatcgect
ggagacgccatccacgectgttitgaccteccatagaagacaccgggaccgatccagectecgeggecgggaacggtge
attggaacgcggattccoccegtgecaagagtgacgtaagtaccgectatagagtetataggeccacceecttggette
ttatgcatgctatactgtttttggcttggggtctatacaccceccgettectcatgttataggtgatggtatagetta
gcctataggtgtgggttattgaccattattgaccactcecectattggtgacgatactttecattactaatecataac
atggctctttgccacaactctctttattggctatatgccaatacactgtccttcagagactgacacggactctgtat
ttttacaggatggggtctcatttattatttacaaattcacatatacaacaccaccgtcceccagtgeccecgeagttttet
attaaacataacgtgggatctccacgcgaatctcgggtacgtgttceggacatgggctecttecteccggtageggegga
gcttctacatccgagecctgeteccatgecteccagegactcatggtegetecggecagetecttgetectaacagtygga
ggccagacttaggcacagcacgatgcccaccaccaccagtgtgeccgecacaaggeecgtggeggtagggtatgtgtcetg
aaaatgagctcggggagcgggcttgcaccgctgacgcatttggaagacttaaggcagecggcagaagaagatgecagge
agctgagttgttgtgttctgataagagtcagaggtaactccegttgeggtgetgttaacggtggagggcagtgtagt
ctgagcagtactcgttgctgeccgegegegecaccagacataatagectgacagactaacagactgttectttcecatgg
gtcttttctecacgtcacegtegtcgaccagagectgagatectacaggagteccagggetggagagaaaacctctgega
ggaaagggaaggagcaagccgtgaatttaagggacgectgtgaagcaatcatggatgcaatgaagagagggctetget
gtgtgctgctgctgtgtggagcagtecttcgtttegeccageggtacecggateccaccct LGCTTATGTGGAAATAGGA
TATTCTCTGAGAAATATTACATTCGATGGATTGGATACAGATGACTACAATCCAAAGTTCAACATTCCAACGGGTTT
GGCAGTTGATCCCGAAGGATATAGGCTCTTCATAGCCATCCCAAGGAGAAAGCCAAAGGTTCCCTACACTGTGGCTG
AACTGAATATGGTCATGAATCCCGGATTTCCCGTCGAGAGAGCTCCGAGCTTTGAGAAATTCAAAAAATTCAATGGC
GAGGGCAAAAAGGATCTTGTTAATGTGTATCAGCCAGTCATTGATGATTGTCGTCGTCTTTGGGTGCTTGACATTGG
GAAGGTGGAATACACCGGTGGTGATGCTGATCAATATCCCAAAGGAAAGCCTACCCTAATTGCCTACGACCTCAAGA
AGGATCATACTCCGGAAATTCATCGATTTGARATTCCAGACGATCTCTATAGCTCACAAGTTGAATTTGGTGGATTT
GCCGTTGATGTTGTTAACACGAAAGGAGACTGTACGGAGTCATTTGTCTACCTGACCAATTTCAAGGATAACTCTCT
AATTGTCTACGATGAGACACAAAAGAAAGCTTGGAAATTTACAGATAAAACATTTGAAGCTGATAAGGAATCCACGT
TCTCCTACTCGGGAGAGGAACAAATGAAGTACAAAGT TGGTCTTTTTGGGATAGCTCTGGGTGATAGGGATGAAATG
GGGCATCGTCCTGCCTACTATATCGCTGGGAGTAGCACCAAAGTCTACAGTGTTAACACTAAAGAACTCAAAACAGA
GAATGGTCAGTTAAATCCTCAGCTTCACGGTGATCGTGGAAARGTACACGGATGCAATTGCCCTAGCCCACGATCCTG
AGCATAAAGTCCTCTACTTTGCTGAATCCGACAGCAGGCAGGTGTCCTGTTGGAATGTAGATATGGAGCTAAAACCA
GACAATACGGATGTGATCTTCTCTAGTGCCCGTTTTACTTTTGGAACGGATATTTTGGT TGATAGCAAGGGAATGCT
GTGGATAATGGCTAATGGACATCCACCAGTAGAGGATCAAGAGAAGATTTGGAAGATGAGATTCGTAAACCGGAAGA
TCAGTATTATGAAAGTGGATACGGAACGTGTATTCARATATTCACGCTGCAATCCAAATTATAAGCCCCCGAAAGAA
ATTGAAGTTTGAaagggatecagatctgetgtgeocttctagttgccageccatetgttgtttgececteecceegtgee
ttccttgaccctggaaggtgecacteccactgtectttectaataaaatgaggaaattgecategeattgtetgagta
ggtgtcattctattctggggggtggggtygggcagcacagcaagggggaggattgggaagacaatagecaggeatget
ggggatgcggtgggctctatgggtacccaggtgctgaagaattgacccggttecteectgggecagaaagaagcaggce
acatccccttctetgtgacacaccctgtceccacgecccctggttettagttecagececcactcataggacactcatage
tcaggagggctecgcecttcaatecccacccgetaaagtacttggageggtetetececctecectcatcageccaccaaac
caaacctagcctccaagagtgggaagaaattaaagcaagataggctattaagtgcagagggagagaaaatgcctcca
acatgtgaggaagtaatgagagaaatcatagaatttcttcecgectticctegetecactgactegetgegeteggtegtt
cggctgcggecgageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaa
gaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgegttgetggegtttttocataggetee
gcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccag
gegtttececectggaagetecectegtgegetetectgttecgaccectgecgettaccggatacctgtecgeetttet
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FIGURE 11B

ccecttegggaagegtggegetttectcaatgetcacgetgtaggtatectcagttecggtgtaggtegttegetecaage
tgggctgtgtgcacgaacccccecgttecagececgacecygctygcgecttatocggtaactategtettgagtccaacceyg
gtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagecgaggtatgtaggeggtgetac
agagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgegectcetgetgaagecag
ttaccttcggaaaaagagttggtagctcttgatccggecaaacaaaccaccgctggtageggtggtttttttgtttge
aagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtectgacgetecagty
gaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatcecttttaaattaaa
aatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggca
cctatctcagcgatctgtctatttegttecatecatagttgectgacteceggggggggggggegctgaggtetgecte
gtgaagaaggtgttgctgactcataccaggcctgaatcgecccatcatccageccagaaagtgagggagccacggttg
atgagagctttgttgtaggtggaccagttggtgattttgaacttttygctttgecacggaacggtctgegttgtecggg
aagatgcgtgatctgatccttcaactcagcaaaagttcgatttattcaacaaagcecgecgteccecgtcaagtcagegt
aatgctctgccagtgttacaaccaattaaccaattctgattagaaaaactcatcgagcatcaaatgaaactgecaatt
tattcatatcaggattatcaataccatatttttgaaaaagccgtttcectgtaatgaaggagaaaactcaccgaggcag
ttccataggatggcaagatcctggtateggtcectgecgattccgactegtccaacatcaatacaacctattaatttcce
ctcgtcaaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagcttat
gcatttctttccagacttgttcaacaggccageccattacgectcgtcatcaaaatcactegecatcaaccaaaccgttia
ttcattcgtgattgegectgagegagacgaaatacgegatecgetgttaaaaggacaattacaaacaggaatcgaatg
caaccggcgcaggaacactgccagegcatcaacaatattttcacctgaatcaggatattettctaatacctggaatg
ctgttttceccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtecggaaga
ggcataaattccgtcageccagtttagtectgaccatctecatctgtaacatcattiggcaacgctacetttgecatgttt
cagaaacaactctggcgcatcgggcttecccatacaatcgatagattgtecgecacctgattgeccgacattategegag
cccatttatacccatataaatcagcatccatgttggaatttaatcgecggectcgagcaagacgttteccegttgaata
tggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttttatettg
tgcaatgtaacatcagagattttgagacacaacgtggctttccccececcecceccattattgaagcatttatcagggtt
attgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttcegegcacatttecececga
aaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggeectt
tcgtcectegegegtttecggtgatgacggtgaaaacctctgacacatgcagecteccggagacggtcacagettgtetgt
aagcggatgccgggagcagacaagcecccgtcagggegegtcagegggtgttggegggtgtecggggetggettaactat
gcggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgecacagatgcgtaaggagaaaata
ccgcatcaga
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FIGURE 12
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FIGURE 13A

(pNBO003: SEQ ID NO:20)

ttggctattggccattgcatacgttgtatccatatcataatatgtacatttatattggctcatgtccaacattacceg
ccatgttgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatageccatatatgga
gttcecgegttacataacttacggtaaatggeccecgectggetgacegeccaacgacceccgecccattgacgtcaataa
tgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgee
cacttggcagtacatcaagtgtatcatatgecaagtacgeccectattgacgtcaatgacggtaaatggcccgectg
gcattatgcccagtacatgaccttatgggactttectacttggcagtacatctacgtattagtcategectattacca
tggtgatgcggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtectecaccece
attgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgeccccatt
gacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagectegtttagtgaaccgtcagategect
ggagacgccatccacgctgttttgaccteccatagaagacaccgggaccgateccagectecgeggecgggaacggtge
attggaacgcggattccecegtgccaagagtgacgtaagtaccgectatagagtctataggecccaccceccttggette
ttatgcatgctatactgtttttggcttggggtctatacaccecccgettectecatgttataggtgatggtatagetta
gcctataggtgtgggttattgaccattattgaccactccectattggtgacgatactttccattactaatccataac
atggctctttgccacaactectctttattggctatatgeccaatacactgtecttcagagactgacacggactctgtat
ttttacaggatggggtctcatttattatttacaaattcacatatacaacaccaccgtccccagtgeccgecagttttt
attaaacataacgtgggatctccacgcgaatetecgggtacgtgttccggacatgggetecttetecggtageggegga
gcttctacatccgagecectgcteccatgectecagcecgactcatggtegeteggecagetecttgectectaacagtgga
ggccagacttaggcacagcacgatgecccaccaccaccagtgtgecgcacaaggecgtggeggtagggtatgtgtetg
aaaatgagctcggggagcgggcttgcaccgctgacgcatttggaagacttaaggcagcggcagaagaagatgcagge
agctgagttgttgtgttctgataagagtcagaggtaactcccgttgeggtgectgttaacggtggagggcagtgtagt
ctgagcagtactcgttgetgecgegegegecaccagacataatagectgacagactaacagactgttectttecatgg
gtcttttctcacgtcaccgtegtcgaccagagctgagatcecctacaggagtccagggectggagagaaaacctetgega
ggaaagggaaggagcaagccgtgaatttaagggacgctgtgaagcaatcatggatgcaatgaagagagggcetcetgcet
gtgtgctgctgetgtgtggagcagtcttegtttecgeccageggtaccggatecaccct tGATGGTGATGAATATTTC
ATTGGAAAATACAAAGAAAARAAGATGAGACACTGTTTTTTGCAAGCTACGGCCTAAAGAGGGATCCTTGCCAGATTGT
CTTAGGCTACAAATGCTCAAACAATCAAACCCACTTTGTGCTTAATTTTAAAACCAATAAGAAATCCTGCATATCAG
CAATTAAGCTGACTTCTTACCCAAAAATCAATCAAAACTCGGATTTAACTAGAAATCTCTACTGCCAAACTGGAGGA
ATAGGAACAGATAACTGCAAACTTGTCTTCAAGAAACGTAAAAGACAAATAGCAGCTAATATTGAAATCTACGGCAT
TCCAGCGAAGAAATGTTCCTTCAAGGATCGTTACAT TGGAGCTGATCCACTCCACGTCGATTCCTATGGGCTTTCGT
ATCAGTTTGATCAGGAACATGGATGGAATTTGGAACGAARATAACATTTTCARAGACACAAGATTTTCCACAGAAGTT
TTCTACCACAAAAATGGTTTATTTAACACCCAAATAACTTATTTGGCTGAAGAAGATTCCTTCTCTGAAGCTCGAGA
GATTACTGCGAAGGATATTAAGAAGAAGTTTTCAATTATTTTGCCCAATGAAGAGTATAAGAGGATTAGTTTCTTGG
ACGTTTATTGGTTCCAGGAGACTATGCGAAAAAAGCCTARATATCCCTACATTCACTACAATGGAGAATGCAGCAAT
GAGAATAAAACTTGTGAACTTGTCTTTGACACCGATGAACTAATGACCTACGCCCTTGTTAAAGTCTTTACTAATCC
TGAGAGTGATGGATCTAGGCTCAAAGAAGAGGATTTGGGAAGAGGATARaagggatecagatctgetgtgecttcta
gttgccagceccatetgttgtttgecccteccecegtgecttecttgacectggaaggtgecacteccactgtectttee
taataaaatgaggaaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcagcacag
caagggggaggattgggaagacaatagcaggcatgcetggggatgeggtgggectectatgggtacccaggtgetgaaga
attgacccggttectcctgggccagaaagaagcaggcacatccceccttetcectgtgacacacectgtccacgecectgg
ttcttagttccageccecccactcataggacactcatagectcaggagggetcocgecttcaatececcacccgetaaagtact
tggagcggtctctcccteccctcatcagecccaccaaaccaaacctagectccaagagtgggaagaaattaaagcaaga
taggctattaagtgcagagggagagaaaatgcctccaacatgtgaggaagtaatgagagaaatcatagaatttcette
cgcttectegetcactgactegetgegecteggtegttecggetgeggegageggtatcagectcactecaaaggeggtaa
tacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgt
aaaaaggccygcgttgetggeygtttticcataggctecgececccectgacgagcatcacaaaaatcgacgctcaagtcea
gaggtggcgaaacccgacaggactataaagataccaggegtttcccecctggaageteectegtgegetcectectgtte
cgaccctgeegettaccggatacctgtececgecttteteccttcgggaagegtggegetttectcaatgetecacgetgt
aggtatctcagttcggtgtaggtcecgttcgctccaagetgggetgtgtgcacgaacceccegttcageecgaccgety
cgccttatcecggtaactatecgtettgagtcecaacceygtaagacacgacttatcgeccactggecagcagecactggta
acaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggectaactacggctacactaga
aggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagectcttgatcecggecaa
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FIGURE 13B

acaaaccaccgctggtagcggtggtttttttgtttgecaagcagcagattacgcgcagaaaaaaaggatctcaagaag
atcctttgatcttttctacggggtctgacgectcagtggaacgaaaactcacgttaagggattttggtcatgagatta
tcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaac
ttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttegttcatecatagttyg
cctgacteeggggggggggggcgctgaggtctgectecgtgaagaaggtgttgetgactcataccaggectgaatege
cccatcatccagccagaaagtgagggageccacggttgatgagagetttgttgtaggtggaccagttggtgattttga
acttttgctttgeccacggaacggtctgegttgtcgggaagatgegtgatctgatccttcaactcagcaaaagttcega
tttattcaacaaagccgeccgteccecgtcaagtcagegtaatgctctgecagtgttacaaccaattaaccaattetgat
tagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaag
ccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcectggtatecggtetgegatte
cgactcgtccaacatcaatacaacctattaattteccectegtcaaaaataaggttatcaagtgagaaatcaccatga
gtgacgactgaatccggtgagaatggcaaaagcttatgcatttcttteccagacttgttcaacaggccagecattacy
ctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcecgtgattgegectgagcgagacgaaatacgegat
cgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagecgcatcaacaatattt
tcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgeatce
atcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtectgaccatctcat
ctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggegcatcgggecttecccatacaatega
tagattgtcgcacctgattgcccgacattatecgegageccatttatacccatataaatcagecatccatgttggaatt
taatcgcggcctcgagcaagacgtttcececcgttgaatatggetcataacaccecttgtattactgtttatgtaagcag
acagttttattgttcatgatgatatatttttatcttgtgcaatgtaacatcagagattttgagacacaacgtggctt
tcccecccececcattattgaagecatttatcagggttattgtetcatgagecggatacatatttgaatgtatttagaa
aaataaacaaataggggttccgcgcacatttcccecgaaaagtgeccacctgacgtctaagaaaccattattatcatga
cattaacctataaaaataggcgtatcacgaggccctttegtctegegegttteggtgatgacggtgaaaacctctga
cacatgcagctcccggagacggtcacagecttgtectgtaagecggatgeccgggagecagacaagececgtcagggegegte
agcgggtgttggegggtgtcggggetggecttaactatgeggcatcagagecagattgtactgagagtgeaccatatge
ggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaga
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FIGURE 14
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FIGURE 15A
Unprocessed protein LIL143 (SEQ ID NO: 1)

MNSINFLSIVGLISFGFIVAVKCDGDEYFIGKYKEKDETLFFASYGLKRDPCQIVLGYKCSNNQTHFVLNFKTNKKS
CISAIKLTSYPKINONSDLTKNLYCQTGGIGTDNCKLVFKKRKRQIAANIEIYGIPAKKCSFKDRYIGADPLHVDSY
GLPYQFDQEHGWNVERYNIFKDTRFSTEVFYHKNGLFNTQITYLAEEDSFSEAREITAKDIKKKFSIILPNEEYKRI
SFLDVYWFQETMRKKPKYPYIHYNGECSNENKTCELVFDTDELMTYALVKVFTNPESDGSRLKEEDLGRG

Mature protein LJL143 (SEQ ID NO: 3)
DGDEYFIGKYKEKDETLFFASYGLKRDPCQIVLGYKCSNNQTHFVLNFKTNKKSCISAIKLTSYPKINQNSDLTKNL
YCQTGGIGTDNCKLVFKKRKRQIAANIEIYGIPAKKCSFKDRY IGADPLHVDSYGLPYQFDQEHGWNVERYNIFKDT
RFSTEVFYHKNGLFNTQITYLAEEDSFSEAREITAKDIKKKFSIILPNEEYKRISFLDVYWFQETMRKKPKYPYIHY
NGECSNENKTCELVFDTDELMTYALVKVFTNPESDGSRLKEEDLGRG

Unprocessed protein LIM17 (SEQ ID NO: 5)
MRFFFVFLAIVLFQGIHGAYVEIGYSLRNITFDGLDTDDYNPKFNIPTGLAVDPEGYRLFIAI PRRKPKVPYTVAEL
NMYMNPGFPVERAPSFEKFKKFNGEGKKDLVNVYQPVIDDCRRLWVLDIGKVEY TGGDADQY PKGKPTLIAYDLKKD
HTPEIHRFEIPDDLYSSQVEFGGFAVDVVNTKGDCTESFVYLTNFKDNSLIVYDETQKKAWKF TDKTFEADKESTFS
YSGEEQMKYKVGLFGIALGDRDEMGHRPACY IAGSSTKVY SVNTKELKTENGQLNPQLHGDRGKYTDATALAYDPEH
KVLYFAESDSRQVSCWNVNMELKPDNTDVIFSSARFTFGTDILVDSKGMLW IMANGHPPVEDQEKIWKMRFVNRKIR
IMKVDTERVFKYSRCNPNYKPPKEIEV

Mature protein LIM17 (SEQ ID NO: 7)
AYVEIGYSLRNITFDGLDTDDYNPKFNIPTGLAVDPEGYRLFTIATPRRKPKVPYTVAELNMVMNPGFPVERAPSFEK
FKKFNGEGKKDLVNVYQPVIDDCRRLWVLDIGKVEYTGGDADQYPKGKPTLTAYDLKKDHTPEIHRFEIPDDLYSSQ
VEFGGFAVDVVNTKGDCTESFVYLTNFKDNSLIVYDETOKKAWKFTDKTFEADKESTFSYSGEEQMKYKVGLFGIAL
GDRDEMGHRPACY IAGSSTKVY SVNTKELKTENGQLNPQLHGDRGKYTDAIALAYDPEHKVLYFAESDSRQVSCHWNY
NMELKPDNTDVIFSSARFTFGTDILVDSKGMLWIMANGHPPVEDQEK IWKMRFVNRKIRIMKVDTERVFKY SRCNPN
YKPPKEIEV

Unprocessed protein LJL143 (SEQ ID NO: 11)

MNSINFLSIVGLISFGFIVAVKCDGDEYF IGKYKEKDETLFFASYGLKRDPCQIVLGYKCSNNQTHFVLNFKTNKKS
CISAIKLTSYPKINQNSDLTRNLYCQTGGIGTDNCKLVFKKRKRQIAANIEIYGIPAKKCSFKDRY IGADPLHVDSY
GLSYQFDQEHGWNLERNNIFKDTRFSTEVFYHKNGLFNTQITYLAEEDSFSEAREITAKDIKKKFSI ILPNEEYKRI
SFLDVYWFQETMRKKPKYPY THYNGECSNENKTCELVFDTDELMTYALVKVFTNPESDGSRLKEEDLGRG
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FIGURE 15B

Mature protein LJL143 (SEQ ID NO: 13)
DGDEYFIGKYKEKDETLFFASYGLKRDPCQIVLGYKCSNNQTHFVLNFKTNKKSCISAIKLTSYPKINQNSDLTRNL
YCQTGGIGTDNCKLVFKKRKRQIAANIEIYGI PAKKCSFKDRYIGADPLHVDSYGLSYQFDQEHGWNLERNNIFKDT
RFSTEVFYHKNGLFNTQITYLAEEDSFSEAREITAKDIKKKFSIILPNEEYKRISFLDVYWFQETMRKKPKYPYTHY
NGECSNENKTCELVFDTDELMTYALVKVFTNPESDGSRLKEEDLGRG

Unprocessed protein LIM17 (SEQ ID NO: 15)
MRFFFVFLAIVLFQGIHGAYVEIGYSLRNITFDGLDTDDYNPKFNIPTGLAVDPEGYRLFIAIPRRKPKVPYTVAEL
NMVMNPGF PVERAPSFEKFKKFNGEGKKDLVNVYQPVIDDCRRLWVLDIGKVE Y TGGDADQY PKGKPTLIAYDLKKD
HTPEIHRFEIPDDLYSSQVEFGGFAVDVVNTKGDCTESFVYLTNFKDNSLIVYDETQKKAWKF TDKTFEADKESTES
YSGEEQMKYKVGLFGIALGDRDEMGHRPAYY IAGSSTKVYSVNTKELKTENGQLNPQLHGDRGKYTDATALAHDPEH
KVLYFAESDSRQVSCWNVDMELKPDNTDVIFSSARFTFGTDILVDSKGMLWIMANGHPPVEDQEK IWKMRFVNRKIS
TMKVDTERVFKYSRCNPNYKPPKETEV

Mature protein LIM17 (SEQ ID NO: 17)

AYVEIGYSLRNITFDGLDTDDYNPKFNIPTGLAVDPEGYRLF IATPRRKPKVPYTVAELNMVMNPGFPVERAPSFEK
FKKFNGEGKKDLVNVYQPVIDDCRRLWVLDIGKVEYTGGDADQY PKGKPTLIAYDLKKDHTPEIHRFEIPDDLYSSQ
VEFGGFAVDVVNTKGDCTESFVYLTNFKDNSLIVYDETQKKAWKFTDKTFEADKESTFSY SGEEQMKYKVGLFGIAL
GDRDEMGHRPAYYIAGSSTKVYSVNTKELKTENGQLNPQLHGDRGKYTDAIALAHDPEHKVLYFAESDSROVSCHWNV
DMELKPDNTDVIFSSARFTFGTDILVDSKGMLWIMANGHP PVEDQEK IWKMRFVNRKI § IMKVDTERVFKY SRCNPN
YKPPKEIEV
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FIGURE 16A

Polynucleotide encoding unprocessed protein LJL143 (SEQ ID NO: 2)
ATGAATTCGATTAATTTCCTATCAATAGTTGGTTTAATCAGT TTTGGAT TCATTGT TGCAGTAARGTGTGATGGTGAT
GRAATATTTCATTGGAAARATACAAAGAAAAAGATGAGACACTGTTT TTTGCAAGCTACGGCCTAARGAGGGATCCTTGC
CAAATTGTCTTAGGCTACAAATGCTCAAACAATCAAACCCACTTTGTGCTTAATTTTAAAACCARTAAGAAATCCTGC
ATATCAGCAATTAAGCTGACTTCTTACCCAAAAATCAATCAARACTCGGATTTAACTAAARATCTCTACTGCCAAACT
GGAGGRATAGGAACAGATAACTGCARACTTGTCTTCAAGARACGTAAARGACAAATAGCAGC TAATATTGAAATCTAC
GGCATTCCAGCGAAGAARTGTTCCTTCAAGGATCGTTACAT TGGAGCTGATCCACTCCACGTCGAT TCCTATGGGCTT
CCGTATCAGTTTGATCAGGAACATGGATGGAATGTGGAACGATATAACATTTTCAAAGACACAAGATTTTCCACAGAR
GTTTTCTACCACAAAAATGGTTTATTTAACACCCAAATAACTTATTTGGC TGAAGAAGATTCCTTCTCTGAAGCTCGA
GAGATTACTGCGAAGGATATTAAGAAGAAGTTTTCAATTAT T TTGCCCAATGAAGAGTATAAGAGGATTAGTTTCTTG
GACGTTTATTGGTTCCAGGAGACTATGCGAAARAAGCCTARATATCCCTACATTCACTACAATGGAGAATGCAGCAAT
GAGAATAARAACTIGTGAACTTGTCTTITGACACCGATGAACTAATGACCTACGCCCTTGTTAAAGTCTTTACTAATCCT
GAGAGTGATGGATCTAGGCTCAAAGAAGAGGATTTGGGRAGAGGATAR

Polynucleotide encoding mature protein LJL143 (SEQ ID NO: 4)
GATGGTGATGAATATTTCATTGGAAAATACAAAGAAAAAGATGAGACACTGTTTTTTGCAAGC TACGGCCTARAGAG
GGATCCTTGCCAAATTGTCTTAGGCTACAAATGCTCAAACAATCAAACCCACTTTGTGCTTAATTTTAARACCAATA
AGAAATCCTGCATATCAGCAATTAAGCTGACTTCTTACCCAAAAATCAATCARAACTCGGATTTAACTAARARAATCTC
TACTGCCAAACTGGAGGAATAGGAACAGATAAC TGCAAACTTGTCTTCAAGAAACGTAARAGACARATAGCAGCTAA
TATTGAAATCTACGGCATTCCAGCGAAGAAATGTTCCTTCARGGATCGTTACATTGGAGCTGATCCACTCCACGTCG
ATTCCTATGGGCTTCCGTATCAGT TTGATCAGGAACATGGATGGAATGTGGAACGATATAACATTTTCAAAGACACA
AGATTTTCCACAGAAGTTTTCTACCACAAAAATGGTTTATTTAACACCCARATAACTTATTTGGCTGAAGAAGATTC
CTTCTCTGAAGCTCGAGAGATTACTGCGAAGGATATTAAGAAGAAGTTTTCAATTATTTTGCCCAATGAAGAGTATA
AGAGGATTAGTTTCTTGGACGTTTATTGGTTCCAGGAGAC TATGCGARAARAGCCTARATATCCCTACATTCACTAC
AATGGAGAATGCAGCAATGAGAATAARACTTGTGAACTTGTCTTTGACACCGATGARCTAATGACCTACGCCCTTGT
TAAAGTCTTTACTAATCCTGAGAGTGATGGATCTAGGCTCARAGAAGAGGATTTGGGARGAGGATAA
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FIGURE 16B

Polynucleotide encoding unprocessed protein LIM17 (SEQ ID NO: 6)
ATGAGGTTCTTCTTTGTTTTCCTTGCCATCGTCCTTTTTCAAGGGATCCACGGAGCTTATGTGGARATAGGATATTC
TCTGAGAAATATTACATTCGATGGATTGGATACAGATGACTACAATCCARAGTTCAACATTCCAACGGGTTTGGCAG
TTGATCCCGAAGGATATAGGCTCTTCATAGCCATCCCAAGGAGAAAGCCARAGGTTCCCTACACTGTGGCTGAACTG
AATATGGTCATGAATCCCGGATTTCCCGTCGAGAGAGCTCCGAGCT TTGAGAAATTCAAAAAATTCAATGGCGAGGG
CAAAAAGGATCTTGTTAATGTGTATCAGCCAGTCATTGATGATTGTCGTCGTCTTTGGGTGCTTGACATTGGGAAGG
TGGAATACACCGGTGGTGATGCTGATCAATATCCCAAAGGAAAGCCTACCCTAATTGCCTACGACCTCAAGAAGGAT
CATACTCCGGAAATTCATCGATTTGARATTCCAGACGATCTCTATAGCTCACAAGT TGAATTTGGTGGATTTGCCGT
TGATGTTGTTAACACGAAAGGAGACTGTACGGAGTCATTTGTCTACCTGACCAATTTCAAGGATAACTCTCTAATTG
TCTACGATGAGACACAAAAGAAAGCTTGGAAATTCACAGATAAAACAT TTGAAGCTGATAAGGAATCCACGTTCTCC
TACTCGGGAGAGGAACAAATGAAGTACAAAGTCGGTCTTTTTGGGATAGC TCTGGGTGATAGGGATGAAATGGGGCA
TCGTCCTGCCTGCTACATCGCTGGGAGTAGCACCAAAGTCTACAGTGTTAACACTARAGAACTCARAACAGAGAATG
GTICAGTTAAATCCTCAGCTTCACGGTGATCGTGGAAAGTACACAGATGCAATTGCCCTAGCCTACGATCCTGAGCAT
ARAGTCCTCTACTTTGCTGAATCCGACAGCAGGCAGGTGTCCTGTTGGAATGTARATATGGAGC TAARACCAGACAA
TACGGATGTGATCTTCTCTAGTGCCCGTTTTACTTTTGGAACGGATATTT TGGT TGATAGCAAGGGAATGCTGTGGA
TAATGGCTAATGGACATCCACCAGTAGAGGATCAAGAGAAGATTTGGAAGATGAGATTCGTARACCGGAAGATCCGT
ATTATGAAAGTGGATACGGAACGTGTTTTCAAATATTCACGC TGCAATCCAAATTATAAGCCCCCAAAGGARATTGA
AGTTTGA

Polynucleotidc cncoding mature protein LIM17 (SEQ ID NO: &)
GCTTATGTGGARATAGGATATTCTCTGAGAAATATTACAT TCGATGGATTGGATACAGATGACTACAATCCAAAGTT
CAACATTCCAACGGGTTTGGCAGT TGATCCCGAAGGATATAGGCTCTTCATAGCCATCCCAAGGAGAARGCCARAGS
TTCCCTACACTGTGGCTGAACTGAATATGGTCATGARTCCCGGATTTCCCGTCGAGAGAGCTCCGAGCTTTGAGAAA
TTCAAAAAATTCAATGGCGAGGGCAAAAAGGATCTTGTTAATGTGTATCAGCCAGTCATTGATGATTGTCGTCGTCT
TTGGGTGCTTGACATTGGGAAGGTGGAATACACCGGTGGTGATGCTGATCAATATCCCARAGGARAGCCTACCCTAA
TTGCCTACGACCTCAAGAAGGATCATACTCCGGARATTCATCGATT TGAAAT TCCAGACGATC TCTATAGCTCACAA
GTTGAATTTGGTGGAT TTGCCGTTGATGTTGT TAACACGAAAGGAGACTGTACGGAGTCATTTGTC TACCTGACCAA
TTTCAAGGATAACTCTCTAATTGTCTACGATGAGACACAAAAGARAGCTTGGAAATTCACAGATARAACATTTGAAG
CTGATAAGGAATCCACGTTCTCCTACTCGGGAGAGGAACAAATGAAGTACAAAGTCGGTCTTTTTGGGATAGCTCTG
GGTGATAGGGATGAAATGGGGCATCGTCCTGCCTGC TACATCGC TGGGAGTAGCACCAAAGTCTACAGTGTTAACAC
TAAAGAACTCAAAACAGAGAATGGTCAGTTAAATCCTCAGCT TCACGGTGATCGTGGAAAGTACACAGATGCAATTG
CCCTAGCCTACGATCCTGAGCATARAGTCCTC TACTTTGCTGAATCCGACAGCAGGCAGGTGTCCTGTTGGAATGTA
AATATGGAGC TAAAACCAGACAATACGGATGTGATCTTCTCTAGTGCCCGTTTTACTT TTGGAACGGATATTTTGGT
TGATAGCAAGGGAATGCTGTGGATAATGGCTAATGGACATCCACCAGTAGAGGATCAAGAGARGATTTGGAAGATGA
GATTCGTAAACCGGAAGATCCGTATTATGAAAGTGGATACGGAACGTGTTTTCARATATTCACGCTGCAATCCAAAT
TATAAGCCCCCAAAGGAAATTGAAGTTTGA



U.S. Patent Jan. 5,2016 Sheet 29 of 40 US 9,228,002 B2

FIGURE 16C

Polynucleotide encoding unprocessed protein LJL.143 (SEQ ID NO: 12)
ATGAATTCGATTAATTTCCTATCAATAGTTGGTTTAATCAGTTTTGGATTCATTGT TGCAGTAAAGTGTGATGGTGA
TGAATATTTCATTGGAAAATACAAAGAAAAAGATGAGACACTGTTTTTTGCAAGCTACGGCCTARAGAGGGATCCTT
GCCAGATTGTCTTAGGCTACAAATGCTCAAACAATCAAACCCACTTTGTGCTTAATTT TAAAACCAATAAGAAATCC
TGCATATCAGCAATTAAGCTGACTTCTTACCCAAAAATCAATCAAAACTCGGATTTARCTAGAAATCTCTACTGCCA
ARCTGGAGGAATAGGAACAGATAACTGCAAACTTGTCTTCAAGAAACGTAAAAGACAAATAGCAGCTAATATTGARA
TCTACGGCATTCCAGCGAAGARATGTTCCTTCAAGGATCGT TACATTGGAGCTGATCCACTCCACGTCGATTCCTAT
GGGCTTTCGTATCAGTTTGATCAGGAACATGGATGGAATTTGGAACGAAATAACATTTTCAAAGACACAAGATTTTC
CACAGAAGTTTTCTACCACAAAAATGGTTTATTTAACACCCAAATAACTTATTTGGCTGAAGAAGATTCCTTCTCTG
ARGCTCGAGAGATTACTGCGAAGGATATTAAGAAGAAGTTTTCAATTATTTTGCCCAATGAAGAGTATAAGAGGATT
AGTTTCTTGGACGTTTATTGGTTCCAGGAGACTATGCGAARAAAGCCTARATATCCCTACATTCACTACAATGGAGA
ATGCAGCAATGAGAATAAAACTTGTGAACTTGTCTTTGACACCGATGRACTAATGACCTACGCCCTTGTTARAGTCT
TTACTAATCCTGAGAGTGATGGATCTAGGC TCAAAGAAGAGGATTTGGGAAGAGGATAA

Polynucleotide encoding mature protein LIL143 (SEQ ID NO: 14)
GATGGTGATGAATATTTCATTGGAAAATACAAAGAARAAAGATGAGACACTGTTTTTTGCAAGCTACGGCCTARAGAG
GGATCCTTGCCAGATTGTCTTAGGCTACAAATGCTCAAACAATCAAACCCACTTTGTGCTTAATTTTAAAACCAATA
AGARATCCTGCATATCAGCAATTAAGCTGACTTCTTACCCAARAATCARTCAAAACTCGGATTTAACTAGAARTCTC
TACTGCCARACTGGAGGAATAGGAACAGATAACTGCAAACTTGTCT TCAAGAAACGTAAAAGACARATAGCAGCTAA
TATTGAAATCTACGGCATTCCAGCGAAGAAATGTTCCTTCAAGGATCGTTACATTGGAGCTGATCCACTCCACGTCG
ATTCCTATGGGCTTTCGTATCAGTTTGATCAGGAACATGGATGGAATTTGGAACGAAATAACATTTTCAAAGACACA
AGATTTTCCACAGAAGTTTTCTACCACAAAAATGGTTTATTTAACACCCAAATAACTTATTTGGC TGAAGAAGATTC
CTTCTCTGAAGCTCGAGAGATTACTGCGAAGGATATTAAGAAGAAGT TTTCAATTATTTTGCCCAATGAAGAGTATA
AGAGGATTAGTTTCTTGGACGTTTATTGGT TCCAGGAGACTATGCGARAAAAGCCTAARATATCCCTACATTCACTAC
AATGGAGAATGCAGCAATGAGAATAAAACTTGTGAACTTGTCTTTGACACCGATGAACTAATGACCTACGCCCTTGT
TAAAGTCTTTACTAATCCTGAGAGTGATGGATCTAGGCTCAAAGAAGAGGATT TGGGAAGAGGATAA
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FIGURE 16D

Polynucleotide encoding unprocessed protein LIM17 (SEQ ID NO: 16)
ATGAGGTTCTTCTTTGTTTTCCTTGCCATCGTCCTTTTTCAAGGGATCCACGGAGCTTATGTGGAAATAGGATATTC
TCTGAGAAATATTACATTCGATGGAT TGGATACAGATGACTACAATCCAAAGTTCAACATTCCAACGGGTTTGGCAG
TTGATCCCGAAGGATATAGGCTCTTCATAGCCATCCCAAGGAGAAAGCCAAAGGTTCCCTACACTGTGGCTGAACTG
AATATGGTCATGAATCCCGGATTTCCCGTCGAGAGAGCTCCGAGC T TTGAGAAATTCAAAAAATTCAATGGCGAGGG
CARAAAGGATCTTGTTAATGTGTATCAGCCAGTCATTGATGATTGTCGTCGTCT TTGGGTGCTTGACATTGGGAAGG
TGGAATACACCGGTGGTGATGCTGATCAATATCCCARAAGGAAAGCCTACCCTAATTGCCTACGACCTCARGARGGAT
CATACTCCGGAARATTCATCGATTTGAAATTCCAGACGATCTCTATAGCTCACAAGTTGAATTTGGTGGATTTGCCGT
TGATGTTGTTAACACGARAGGAGACTGTACGGAGTCATTTGTCTACCTGACCART TTCARGGATAACTCTCTARTTG
TCTACGATGAGACACAAAAGAAAGCTTGGARATTTACAGATAAAACATTTGAAGC TGATAAGGAATCCACGTTCTCC
TACTCGGGAGAGGAACAARATGAAGTACAAAGTTGGTCTTITTGGGATAGC TCTGGGTGATAGGGATGARATGGGGCA
TCGTCCTGCCTACTATATCGCTGGGAGTAGCACCAAAGTCTACAGTGTTAACACTAAAGAACTCAARACAGAGRATG
GTCAGTTAAATCCTCAGCTTCACGGTGATCGTGGAAAGTACACGGATGCAATTGCCCTAGCCCACGATCCTGAGCAT
ARAGTCCTCTACTTTGCTGAATCCGACAGCAGGCAGGTGTCCTGTTGGARTGTAGATATGGAGCTARAACCAGACAR
TACGGATGTGATCTTCTCTAGTGCCCGTTTTACTTTTGGAACGGATATTT IGGT TGATAGCAAGGGAATGCTGTGGA
TAATGGCTAATGGACATCCACCAGTAGAGGATCAAGAGAAGATTTGGAAGATGAGATTCGTARACCGGAAGATCAGT
ATTATGAAAGTGGATACGGAACGTGTATTCARATATTCACGCTGCAATCCARATTATAAGCCCCCGARAGAAATTGA
AGTTTGA

Polynucleotide encoding mature protein LIM17 (SEQ ID NO: 18)

GCTTATGTGGARATAGGATATTCTCTGAGAAATATTACATTCGATGGAT TGGATACAGATGACTACAATCCAAAGTT
CAACATTCCAACGGGTTTGGCAGTTGATCCCGAAGGATATAGGCTCTTCATAGCCATCCCARGGAGAAAGCCARAGG
TTCCCTACACTGTGGCTGAACTGAATATGGTCATGAATCCCGGATTTCCCGTCGAGAGAGCTCCGAGCTTTGAGRAR
TTCAAARAATTCAATGGCGAGGGCARAAAGGATCTTGTTAATGTGTATCAGCCAGTCATTGATGATTGTCGTCGTCT
TTGGGTGCTTGACATTGGGAAGGTGGAATACACCGGTGGTGATGC TGATCAATATCCCARAGGAARGCCTACCCTAA
TTGCCTACGACCTCAAGAAGGATCATACTCCGGAAATTCATCGATT TGAAATTCCAGACGATC TCTATAGCTCACAA
GTTGAATTTGGTGGATTTGCCGTTGATGT TGTTAACACGARAGGAGACTGTACGGAGTCATTTGTCTACCTGACCAA
TTTCAAGGATAACTCTCTAATTGTCTACGATGAGACACAAAAGARAGCTTGGAAATTTACAGATAAAACATTTGAAG
CTGATAAGGAATCCACGTTCTCCTACTCGGGAGAGGAACAAATGAAGTACARAGTTGGTCTTTTTGGGATAGCTCTG
GGTGATAGGGATGARATGGGGCATCGTCCTGCCTACTATATCGCTGGGAGTAGCACCAAAGTCTACAGTGT TAACAC
TAAAGAACTCAAAACAGAGAATGGTCAGTTAAATCCTCAGCTTCACGGTGATCGTGGAAAGTACACGGATGCAATTG
CCCTAGCCCACGATCCTGAGCATAAAGTCCTCTACTTTGCTGAATCCGACAGCAGGCAGGTGTCCTGTTGGAATGTA
GATATGGAGCTAAAACCAGACAATACGGATGTGATCTTCTCTAGTGCCCGTTTTACTTTTGGAACGGATATTTTGGT
TGATAGCAAGGGAATGC TGTGGATAATGGC TAATGGACATCCACCAGTAGAGGATCAAGAGAAGATT TGGAAGATGA
GATTCGTARACCGGAAGATCAGTATTATGARAGTGGATACGGAACGTGTATTCAAATATTCACGCTGCAATCCARAT

TATAAGCCCCCGAARGAAATTGAAGTTTGA
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FIGURE 16E

Codon optimzed unprocessed LJM17 DNA sequence (SEQ ID NO :91)

atgcggttcttcttegtgttectggecategtgetgttccagggecatccacggegectacgtggagatcecggctacag
cctgcggaacatcaccttecgacggectggacaccgacgactacaaccccaagttcaacatcececccaccggectggecyg
tggacccecgagggctaccggcetgttcatcecgecatcocccaggeggaageccaaggtgecctacacegtggecgagetg
aacatggtgatgaaccceggettececececgtggagagggeccccagettcgagaagttcaagaagtttaacggcgaggyg
caagaaagacctggtgaacgtgtaccagccecgtgatcgacgactgcaggecggctgtgggtgctggacatcggcaagg
tggagtacacaggcggcgacgccgaccagtaccccaagggcaageccaccctgatecgectacgacctgaagaaggac
cacaccceccgagatccaccggttcgagatcceccgacgacctgtacagcagecaggtggagtteggeggetttgecgt
ggacgtggtgaacaccaagggcgactgcaccgagagcttecgtgtacctgaccaacttcaaggacaacagectgatcyg
tgtacgacgagacccagaagaaggcctggaagttcaccgacaagaccttcgaggccgacaaagagagcacctteage
tacagcggcgaggaacagatgaagtacaaagtgggcctgttcggecatecgecectgggecgaccgggacgagatgggceca
caggcccgcectgctacatcgeccggecagecagcaccaaggtgtacagegtgaataccaaagagctgaaaaccgagaacyg
gccagctgaaccccecagctgcacggecgaccggggecaagtacaccgacgcecattgecctggectacgaccccgageac
aaggtgctgtacttcgccgagagcgacagecggcaggtgtectgetggaacgtgaacatggaactgaageccgacaa
caccgacgtgatcttcagecagegeccggttcacctteggecaccgacatcectggtggacagcaagggeatgetgtgga
tcatggccaacggccacceecccgtggaggaccaggaaaagatctggaagatgeggttegtgaaccggaagatecgg

atcatgaaggtggacaccgagcgggtgttcaagtacageccggtgecaaccccaactacaagccceccaaagaaatcega

agtgtga
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FIGURE 17

Table 1. Global amino acid sequence identity percentage between
mature LIL143 and LIM17

SEQ ID NO:3 SEQ ID NO:7 SEQID NO:13 SEQ IDNO:17
(LIL143) (LIM17) (LIL143) (LIMIT)
SEQ ID NO:3 100 20 98 20
SEQ ID NO:7 100 20 99
SEQ ID NO:13 100 20
SEQ ID NO:17 100

Table 2. Global amino acid sequence identity percentage between
unprocessed LJL143 and LIM17

SEQ ID NO:1 SEQ ID NO:5 SEQ 1D NO:11 SEQID NO:15
(LIL143) (LIM1T) (LIL143) (LIMLT)
SEQ ID NO:1 100 19 98 19
SEQ ID NO:S 100 19 99
SEQ ID NO:11 100 19
SEQID NO:15 100

Table 3. Global nucleic acid sequence identity percentage between polynucleotides encoding
mature LJL143 and LIM17

SEQ ID NO: 4 8 14 18 22 91
(LIL143) (LIM17) (LJL143) (LIM17) (LJL143) [ (LIML7)
4 100 36 99 47 74 43
8 100 47 99 44 76
14 100 47 78 43
18 100 44 75
22 100 51
91 100

Table 4. Global nucleic acid sequence identity percentage between polynucleotides encoding

unprocessed LIL143 and LIM17

SEQ 2 6 12 16 89 90 91 (codon 22 {codon
D (LIL143) (LIM17) | (LJL143) | (LIM17) | (LIL143) | (LIMI17) | optimized optimized
NO- LIM17) LIL143)
2 100 46 99 46 100 47 43 73
6 100 47 99 45 100 76 46
12 100 46 99 48 43 73
16 100 45 99 76 45
89 100 47 43 73
90 100 76 46
21 100 48
22 100

The percent sequence identity between two nucleic acid or polypeptide sequences is determined usig Vector NTI
11.0 (PC) software package (Invitrogen, 1600 Faraday Ave., Carlsbad, CA). A gap opening penalty of 15 and a gap
extension penalty of 6.66 are used for determining the percent identity of two nucleic acids. A gap opening penalty
of 10 and a gap exiension penalty of 0.1 are used for determining the percent identity of two polypeptides. The

percent identity was calculated based on the shorter sequence.



U.S. Patent Jan. 5,2016 Sheet 33 of 40 US 9,228,002 B2
FIGURE 18A
SEQID | 1wpe name Corresponding Corresponding
NO SEQ ID NO in SEQIDNO in
61/101,345 61/051,635

1 PRT | Unprocessed LIL143 protein 1 15
2 DNA | Unprocessed LIL143 DNA 2

3 PRT | Mature LJL 143 protein 3

4 DNA | Mature LJL143 DNA 4

5 PRT | Unprocessed LIM17 protein 5 23
6 DNA | Unprocessed LIM17 DNA 6

7 PRT | Mature LIM17 protein 7

8 DNA | Mature LIM17 DNA 8

9 DNA | Plasmid pVR200! LIM17 9

10 DNA | Plasmid pVR2001 LJL143 10

11 PRT | Unprocessed LIL143 protein 11

12 DNA | Unprocessed LIL143 DNA 12

13 PRT | Mature LIL143 protein 13

14 DNA | Mature LJL143 DNA 14

15 PRT | Unprocessed LIM17 protein 15

16 DNA | Unprocessed LIM17 DNA 16

17 PRT | Mature LIM17 protein 17

18 DNA | Mature LJM17 DNA 18

19 DNA | Plasmid pNBO002 19

20 DNA [ Plasmid pNBO003 20

21 DNA | Codon-optimized unprocessed LIM17 DNA 21

(reverse complementary strand)

22 DNA [ Codon-optimized unprocessed LJL143 DNA 22

23 PRT | LJL34 protein 1
24 DNA | LIL34 DNA 2
25 PRT | LJL18 protein 3
26 DNA | LILISDNA 4
27 PRT | LJS193 protein 5
28 DNA [ LJS193 DNA 6
29 PRT | LIS201 protein 7
30 DNA | LIS201 DNA 8
31 PRT { LJL13 protein 9
32 DNA | LiL13 DNA 10
33 PRT | LJL23 protein 11
34 DNA | LIL23 DNA 12
35 PRT | LIMIO0 protecin 13
36 DNA { LJMI10DNA 14
37 PRT | LJS142 protein 17
38 DNA [ L]S142 DNA 18
39 PRT | LJL17 protein 19
40 DNA | LJL17 DNA 20
41 PRT | LIMO6 protein 21
42 DNA | LIM06 DNA 22
43 PRT | LJL04 protein 25
44 DNA | LJL04 DNA 26
45 PRT | LIM114 protein 27
46 DNA | LIM114 DNA 28
47 PRT | LIMI111 protein 29
48 DNA [ LIM11l DNA 30
49 PRT | LIM78 protein 31
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Figure 18B

50 DNA [ LIM78 DNA 32
51 PRT | LJS238 protein 33
52 DNA [ LIS238 DNA ~ 34
53 PRT [ LIS169 protein 35
54 DNA | LIS169 DNA 36
55 PRT | LJL11 protein 37
56 DNA | LIL11I DNA 38
57 PRT | LJLO8 protein 39
58 DNA [ LJLO8 DNA 40
59 PRT | LJS105 protein 41
60 DNA | LIS105 DNA 42
61 PRT | LJLO9 protein 43
62 DNA | LIL09 DNA 44
63 PRT | LIL38 protein 45
64 DNA | LIL38 DNA 46
65 PRT | LIM04 protein 47
66 DNA | LIM04 DNA 48
67 PRT | LIM26 protein 49
68 DNA | LIM26 DNA 50
69 PRT | LJS03 protein 51
70 DNA | LJS03 DNA 52
71 PRT | LiS192 protein 53
72 DNA | LJS192 DNA 54
73 PRT | LIM19 protein 55
74 DNA | LIMI9 DNA 56
75 PRT | LIL138 protein 57
76 DNA | LJLi38 DNA 58
77 PRT [ LILIS protein 59
78 DNA | LIL1S DNA 60
79 PRT | LJL91 protein 61
80 DNA | LJIL91 DNA 62
81 PRT | LIM11 protein 63
82 DNA | LIM11 DNA 64
83 PRT [ LJS138 protein 65
84 DNA | LIS138 DNA 66
85 PRT | LJL124 protein 67
86 DNA | LJL124 DNA 68
87 PRT | LJL3S protein 69
88 DNA | LJL35 DNA 70
89 DNA | LJL143 DNA 16
90 DNA | LIM17 DNA 24
91 DNA | Codon-optimized unprocessed LIM17 DNA
92 DNA | vCP2390
93 DNA | vCP2390 (containing LIM17 in coding direction)
94 DNA | vCP2389
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Figure 19
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FIGURE 20
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Figure 21A
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Figure 21B
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FIGURE 23
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LEISHMANIA VACCINE USING SAND FLY
SALIVARY IMMUNOGEN

INCORPORATION BY REFERENCE

This application is a continuation of U.S. application Ser.
No. 12/436,398 filed on May 6, 2009, which claims benefit of
U.S. provisional application Ser. No. 61/051,635 filed May 8,
2008, and of U.S. provisional application Ser. No. 61/101,345
filed Sep. 30, 2008, which make reference to International
Application No. PCT/US2003/034453 entitled Lutzomyia
Longipalpis Polypeptides and Methods of Use filed Oct. 29,
2003, which claims priority to provisional application No.
60/422,303 filed Oct. 29, 2002.

All documents cited or referenced herein (“herein cited
documents™), and all documents cited or referenced in herein
cited documents, together with any manufacturer’s instruc-
tions, descriptions, product specifications, and product sheets
for any products mentioned herein or in any document incor-
porated by reference herein, are hereby incorporated herein
by reference, and may be employed in the practice of the
invention.

FIELD OF THE INVENTION

The present invention relates to formulations for combat-
ing Leishmania infections in animals or humans. Specifically,
the present invention provides vectors that contain and
express in vivo or in vitro sand fly Lu. longipalpis salivary
antigens that elicit an immune response in animal or human
against Leishmania, including compositions comprising said
vectors, methods of vaccination against Leiskmania, and kits
for use with such methods and compositions.

BACKGROUND OF THE INVENTION

Leishmaniasis is a major and severe parasitic disease that
affects humans, canines (dogs, wolves, foxes, coyotes, jack-
als), and to a lesser degree, felines (lions, tigers, domestic
cats, wild cats, other big cats, and other felines including
cheetahs and lynx).

Leishmania and Viannia subgenera are grouped into com-
plexes of species and subspecies based upon molecular, bio-
chemical and immunological similarities. There are several
forms of the disease named by their clinical presentation
including cutaneous, mucocutaneous or visceral leishmania-
sis. Each of these forms of disease is caused by different
species of sand flies found in different regions of the world.
Cutaneous leishmaniasis of humans is associated with mem-
bers of L. aethiopica, L. major, and L. tropica complexes in
the Old World and L. mexicana and L. braziliensis complexes
in the New World. Visceral leishmaniasis is caused by L.
donovani and L. infantum in Old World regions while L.
chagasi is primarily responsible for visceral disease in the
New World. Because L. infantum is the primary agent asso-
ciated with canine leishmaniasis, infections in dogs often are
regarded as visceral even though they tend to cause both
visceral and cutaneous disease.

The agent of visceral leishmaniasis is a protozoan parasite
and belongs to the leishmania donovani complex. This para-
site is widely distributed in temperate and subtropical coun-
tries of Southern Europe, Africa, Asia, South America and
Central America (Desjeux P. et al.). Leishmania donovani
infantum (L. infantum) is responsible for the feline and canine
disease in Southern Furope, Africa, and Asia. In South
America and Central America, the agent is Leishmania dono-
vani chagasi (L. chagasi), which is closely related to L. infan-
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tum. In humans, the agent is Leishmania donovani donovani
(L. donovani), which is also related to L. infantum and L.
chagasi.

Sand flies of the genus Phlebotomus (Old World) and Lut-
zomyia (New World) are the primary vectors responsible for
disease transmission. Currently these are the only known
vectors capable of spread; fleas, ticks and other arthropods
have not been shown to be competent vectors. However, rare
cases of leishmaniasis have been contracted through
exchange of blood or body fluids, direct contact and at least
one case of congenital transmission. The importance ofnative
sand flies is yet undetermined but could be related to infec-
tious dose of the organism. Still, in recent years, and in the
absence of known vectors, there has been an overwhelming
incidence of leishmaniasis in Foxhound kennels across the
United States. It is still not known how transmission of dis-
ease occurred or how this disease is maintained in these dogs
because infected sand flies have not been reported in the
United States. However, certain species of Lutzomyia (L.
shannoni), found along the eastern United States and as far
north as New Jersey, are considered a potentially competent
vector for L. mexicana. Phlebotomus ariasi (P. ariasi) and
Phlebotomus perniciosus (P. perniciosus), Phlebotomus
neglectus (P. neglectus) are the most common carriers in
Southern Europe, Africa, and Asia, whereas Lutzomyia lon-
gipalpis (Lu. longipalpis) is the most common carrier in
Southern and Central America.

Leishmaniasis is a slowly progressive disease that can take
up to 7 years to become clinically apparent (McConkey S E et
al.; Slappendel R J et al.). Even then, signs are frequently
nonspecific and a diagnosis of Leishmania is seldom consid-
ered. Dogs are most commonly infected with L. infantum (L.
donovani complex) which is responsible for viscerotropic
disease in people. However, up to 90% of infected dogs
present with both visceral and cutaneous lesions (Slappendel
R J et al.). On the other hand, many dogs appear naturally
resistant to this parasite and may remain asymptomatic
despite known infection (Grosjean N L et al.). It is estimated
that only 10% of dogs residing in endemic areas actually
develop clinical disease (Lindsay D S et al.). This lower
incidence of clinical disease is attributed to a genetic predis-
position of certain dogs to mount a more protective cell-
mediated immune response than a humoral response (Lind-
say D S et al., McConkey S E et al., Slappendel R J, et al.).
Furthermore, it has been reported that up to 20% of infected
dogs may mount an adequate immune response and sponta-
neously recover from clinical illness (McConkey S E et al.).
In animals that mount a humoral response, IgG1 appears to
correlate with clinical disease while asymptomatic dogs have
higher IgG2 antibody levels (Lindsay et al.).

Some of the more frequently reported clinical signs of
leishmaniasis include listlessness, fatigue and exercise intol-
erance coupled with anorexia and weight loss that eventually
culminate as wasting disease (McConkey S E et al.). These
signs may or may not be accompanied by fever, local or
generalized lymphadenopathy (90%) and/or hepatosplenom-
egaly (Grosjean N L et al., Lindsay D S et al., McConkey SE
etal., Martinez-Subiela S et al.). Articular involvement is also
fairly common and may present as lameness with swollen
joints or simply as a stiff gait. Less common findings include
ocular lesions (<5%), chronic diarrhea (30%) and long,
deformed brittle nails (20%) referred to as onychogryphosis
(Lindsay D S et al., Slappendel R J et al.). Cutaneous lesions
are present in up to 89% of infected dogs, with or without
overt signs of visceral involvement. Lesions of cutaneous
leishmaniasis may occur anywhere on the body but the most
common sites are those which are exposed to the environment
and are therefore more susceptible to bites from the sand flies.
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The initial papule rapidly gives rise to an ulcer. Visceral
leishmaniasis is invariably fatal if not treated promptly. Vis-
ceral leishmaniasis affects the internal body organs, specifi-
cally the spleen and the liver.

Dogs are considered the major reservoir of Leishmaniasis.
The disease is characterized by chronic evolution of viscero-
cutaneous signs occurring in less than 50% of infected ani-
mals (Lanotte G. etal.). Both asymptomatic and symptomatic
dogs with detectable antibodies may be infectious (Molina R.
et al.; Courtenay O. et al.). Cats may also be carriers of the
protozoan parasites and are thus considered secondary poten-
tial reservoirs.

Due to a number of factors, treatment options for leishma-
niasis in dogs and response to therapy are limited at best. For
some undefined reason, visceral leishmaniasis is more diffi-
cult to treat in dogs than in humans. No treatment option is
100% effective in clearing parasitic infection and clinical
disease often reappears with cessation of therapy (Lindsay D
S et al.). In endemic areas, the most common treatment regi-
men has been a combination of allopurinol with a pentavalent
antimonial such as meglumine antimonite or sodium stibo-
gluconate (Lindsay D Setal., Slappendel R J et al.). However,
in recent years this protocol has fallen out of favor due to
increasing resistance of the parasite to the drug as well as
adverse side effects associated with these compounds (Lind-
say D S et al.). To further limit treatment options, Pentostam®
(sodium stibogluconate) is the only available antimonial in
the United States and its distribution is regulated by the Cen-
ters for Disease Control and Prevention (CDC) in Atlanta, Ga.
(Lindsay D S et al.).

Other protocols have been tried but have proven no more
efficacious at clearing parasitic infection or at preventing
clinical relapse. In addition, each protocol is associated with
potential adverse effects. Amphotericin B binds sterols and
disrupts cell membrane permeability but is nephrotoxic
(Lindsay D S et al.). When given parenterally, Paramomycin
acts synergistically with antimonials causing higher levels of
the antimonial for longer periods of time but is also nephro-
toxic and is not currently recommended for clinical use
(Lindsay D S et al.). Pentamidine isethionate is effective
against leishmaniasis but requires at least 15 intramuscular
injections and is quite painful (Lindsay D S et al.). Ketacona-
zole, miconazole, fluconazole and itraconazole are oral drugs
that may be useful in containing the disease but are cost
prohibitive and carry the risk of drug resistance when treating
patients symptomatically. In summary, the various treatment
regimens for leishmaniasis in dogs have been investigated but
are not 100% efficacious; relapses are the rule rather than the
exception. Ultimately, the veterinary practitioner is faced
with the dilemma of treating symptomatic outbreaks of leish-
maniasis in dogs at the risk of developing drug resistant
strains of this parasite within the United States.

Mass detection of seropositive dogs followed by culling
and/or drug treatment, or the mass application of delta-
methrin-impregnated collars, was shown to have an impact in
reducing human and canine Leishmaniasis prevalence in
endemic areas of Southern Europe, Africa, and Asia (Maroli
M. etal. Mazloumi Gavgani A. S. et al.), although the efficacy
of eliminating seropositive canines has been debated (Dietze
R. etal.; Moreira Jr. E. D. et al.). These control measures are
either considered unacceptable, expensive or not effective
(Gradoni L. et al.). Mathematical models used to compare the
effectiveness of various tools for controlling Leishmaniasis
suggest that a canine vaccine may be the most practical and
effective method (Dye C.). Therefore, the development of
vaccines able to protect canines from [Leishmaniasis and/or to
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prevent disease progression in infected animals is highly
desirable for the implementation of Leishmaniasis control
programs as well for the veterinary community (Gradoni L. et
al.).

Previous investigations have sought to identify methods of
diagnosing and treating Leishmania through, for example,
administration of antigenic polypeptides (see, for example,
WO 2004/039958 which is hereby incorporated herein by
reference in its entirety). However, to date, no vaccine is
available for the treatment of Leishmania. The vectors and
vaccine formulations of the present invention fulfill this long-
felt need in the art.

Citation or identification of any document in this applica-
tion is not an admission that such document is available as
prior art to the present invention.

SUMMARY OF THE INVENTION

An object of this invention can be any one or all of provid-
ing recombinant vectors or viruses as well as methods for
making such viruses, and providing compositions and/or vac-
cines as well as methods for treatment and prophylaxis of
infection by Leishmania.

The invention provides a recombinant vector, such as a
recombinant virus, e.g., a recombinant poxvirus, that con-
tains and expresses at least one exogenous nucleic acid mol-
ecule and, the at least one exogenous nucleic acid molecule
may comprise a nucleic acid molecule encoding an immuno-
gen or epitope of interest from salivary proteins from sand fly
vectors of Lu. longipalpis.

In particular, the present invention provides a recombinant
vector, such as a recombinant virus, e.g., a recombinant pox-
virus, that contains and expresses at least one exogenous
nucleic acid molecule and, the at least one exogenous nucleic
acid molecule may comprise salivary Lu. longipalpis
polypeptides and/or variants or fragments thereof.

These vaccines may prevent diffusion and/or replication of
the parasite in a host.

The invention further provides immunological (or immu-
nogenic), or vaccine compositions comprising such an
expression vector or the expression product(s) of such an
expression vector.

The invention further provides methods for inducing an
immunological (or immunogenic) or protective response
against Leishmania, as well as methods for preventing or
treating Leishmania or disease state(s) caused by Leiskma-
nia, comprising administering the expression vector or an
expression product of the expression vector, or a composition
comprising the expression vector, or a composition compris-
ing an expression product of the expression vector.

The invention also relates to expression products from the
virus as well as antibodies generated from the expression
products or the expression thereof in vivo and uses for such
products and antibodies, e.g., in diagnostic applications.

These and other embodiments are disclosed or are obvious
from and encompassed by, the following Detailed Descrip-
tion.

BRIEF DESCRIPTION OF DRAWINGS

The following detailed description, given by way of
example, and which is not intended to limit the invention to
specific embodiments described, may be understood in con-
junction with the accompanying figures, incorporated herein
by reference, in which:

FIG. 1 shows the nucleic acid sequence of one strand of the
plasmid pVR2001 LIM17 (SEQ ID NO:9), wherein the two
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BamHI restriction sites are in bold, the sequence encoding the
tPA signal peptide is underlined and the sequence encoding
the LIM17 is in bold capital letters.

FIG. 2 shows the nucleic acid sequence of one strand of the
plasmid pVR2001 LJL.143 (SEQ ID NO:10), wherein the two
BamHI restriction sites are in bold, the sequence encoding the
tPA signal peptide is underlined and the sequence encoding
the LJ[.143 is in bold capital letters.

FIG. 3 shows a map of the donor vector, pALVAC C3H6p-
LIM17, having 5737 base pairs.

FIG. 4 illustrates the vCP2390 canarypox expression vec-
tor, for both forward and reverse complementary strands
(SEQ ID NO:93 and SEQ ID N0:92). SEQ ID NO:93 repre-
sents the vCP2390 vector strand which contains the codon-
optimized LIM17 polynucleotide in the direction that
encodes the LIM17 polypeptide (SEQ ID NO:5).

FIG. 5 shows a map of the donor vector, pALVAC C3H6p-
LIJL.143, having 5400 base pairs.

FIG. 6 illustrates the vCP2389 canarypox expression vec-
tor with its insert encoding [.J1.143, and provides the nucle-
otide sequence of one strand of the expression vector (SEQ ID
NO:94).

FIG. 7 illustrates anti-IgG antibodies to both LIM17 and
LJL143, absorbance measured at 405 nm, in vaccinated and
control dogs, from one day before V1 administration to two
weeks after V5 administration.

FIG. 8 illustrates interferon-gamma secretion (pg/ml.)
from dogs PBMC corresponding to the 5 groups, 2 weeks
after the 5 immunization (V5 administration). PBMC were
stimulated by SGH (2 pairs), LIJL143 (4 pg), LIM17 (4 ng),
ConA (4 ug) or non-stimulated by medium (med).

FIG. 9 shows a scheme of an in vitro killing assay including
results, expressed in percentage of infected macrophages
(NT: no treatment, LPS: lipopolysaccharide, conA: concava-
line A).

FIG. 10 shows biopsies of vaccinated and control dogs, at
the sand flies bite sites, stained with hematoxylin/eosin (H &
E), Luna’s, Toludine blue and immunohistochemical proce-
dures for CD3 and macrophage/monocyte markers (Mac).

FIG. 11 shows the nucleic acid sequence of one strand of
the plasmid pNBOO002 (SEQ ID NO:19), wherein the two
BamHI restriction sites are in bold, the sequence encoding the
tPA signal peptide is underlined and the sequence encoding
the LIM17 is in bold capital letters.

FIG. 12 shows a map of the pNBOO0O02 plasmid vector with
its insert encoding LIM17, having 6247 base pairs.

FIG. 13 shows the nucleic acid sequence of one strand of
the plasmid pNBOO003 (SEQ ID NO:20), wherein the two
BamHI restriction sites are in bold, the sequence encoding the
tPA signal peptide is underlined and the sequence encoding
the LJ[.143 is in bold capital letters.

FIG. 14 shows a map of the pNBOO0O03 plasmid vector with
its insert encoding [.J1.143, having 5899 base pairs.

FIG. 15 shows the protein sequences of [.J[.143 and
LIM17 from L. longipalpis.

FIG. 16 shows the DNA sequences of LJ1.143 and LIM17
from L. longipalpis.

FIG. 17 shows the sequence identity tables.

FIG. 18 shows the SEQ ID NO assigned to each DNA and
polypeptide.

FIG. 19 is a set of graphs and images demonstrating anti-
saliva immunity in dogs exposed to the bites of the Lu. lon-
gipalpis sand fly. FIG. 19A is a set of graphs demonstrating
the early kinetics of anti-Lu. longipalpis 1gG, 1gG2, and 1gG1
antibody titers in exposed dogs. FIG. 19B is a graph of a
delayed-type hypersensitivity reaction on a representative
dog throughout exposure experiments. FIG. 19C is a set of
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images of an H/E histological analysis performed on skin
punch biopsies before exposure (E0), 47 h after first exposure
(E1), 48 h after second exposure (E2) and 48 h after third
exposure (E3) to sand fly bites. FIG. 19D is a set of images
characterizing the inflammatory population at 48 h after third
exposure (E3) to sand fly bites with immunohistochemistry
for CD3+ T lymphocytes and macrophages and Luna’s stain
for eosinophils.

FIG. 20 is a set of graphs and images demonstrating a
c¢DNA reverse antigen screening assay in dogs.

FIG. 21 is a set of graphs and images demonstrating a
protein reverse antigen screening assay in dogs.

FIG. 22 is a set of two graphs demonstrating interferon vy
production of peripheral blood mononuclear cells (PBMCs)
from vaccinated dogs after stimulation with recombinant sali-
vary protein.

FIG. 23 is a set of four bar graphs demonstrating an in vitro
killing assay for Leishmania chagasi by PBMCs from immu-
nized dogs (NT, no treatment; Ly, lymphocytes).

DETAILED DESCRIPTION

It is noted that in this disclosure and particularly in the
claims, terms such as “comprises”, “comprised”, “compris-
ing” and the like can have the meaning attributed to it in U.S.
Patent law; e.g., they can mean “includes”, “included”,
“including”, and the like; and that terms such as “consisting
essentially of” and “consists essentially of”” have the meaning
ascribed to them in U.S. Patent law, e.g., they allow for
elements not explicitly recited, but exclude elements that are
found in the prior art or that affect a basic or novel character-
istic of the invention.

Unless otherwise noted, technical terms are used according
to conventional usage. Definitions of common terms in
molecular biology may be found in Benjamin Lewin, Genes
V. published by Oxford University Press, 1994 (ISBN 0-19-
854287-9); Kendrew et al. (eds.), The Encyclopedia of
Molecular Biology, published by Blackwell Science Ltd.,
1994 (ISBN 0-632-02182-9); and Robert A. Meyers (ed.),
Molecular Biology and Biotechnology: a Comprehensive
Desk Reference, published by VCH Publishers, Inc., 1995
(ISBN 1-56081-569-8). The singular terms “a,” “an,” and
“the” include plural referents unless context clearly indicates
otherwise. Similarly, the word “or” is intended to include
“and” unless the context clearly indicate otherwise. The word
“or” means any one member of a particular list and also
includes any combination of members of that list.

Itis noted in this disclosure and the appended claims and/or
paragraphs, the term “salivary Lu. longipalpis polypeptide”,
“Lu. longipalpis polypeptide”, or “salivary polypeptide” is
used interchangeably, the term “salivary Lu. longipalpis poly-
nucleotide”, “Lu. longipalpis polynucleotide”, or “salivary
polynucleotide” is used interchangeably.

The terms “polypeptide” and “protein” are used inter-
changeably herein to refer to a polymer of consecutive amino
acid residues.

The term “nucleic acid”, “nucleotide™, and “polynucle-
otide” refers to RNA or DNA and derivatives thereof, such as
those containing modified backbones. It should be appreci-
ated that the invention provides polynucleotides comprising
sequences complementary to those described herein. Poly-
nucleotides according to the invention can be prepared in
different ways (e.g. by chemical synthesis, by gene cloning
etc.) and can take various forms (e.g. linear or branched,
single or double stranded, or a hybrid thereof, primers, probes
etc.).
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The term “gene” is used broadly to refer to any segment of
polynucleotide associated with a biological function. Thus,
genes or polynucleotides include introns and exons as in
genomic sequence, or just the coding sequences as in cDNAs,
such as an open reading frame (ORF), starting from the start
codon (methionine codon) and ending with a termination
signal (stop codon). Genes and polynucleotides can also
include regions that regulate their expression, such as tran-
scription initiation, translation and transcription termination.
Thus, also included are promoters and ribosome binding
regions (in general these regulatory elements lie approxi-
mately between 60 and 250 nucleotides upstream of the start
codon of the coding sequence or gene; Doree S M et al.;
Pandher K et al.; Chung JY et al.), transcription terminators
(in general the terminator is located within approximately 50
nucleotides downstream of the stop codon of the coding
sequence or gene; Ward C K et al.). Gene or polynucleotide
also refers to a nucleic acid fragment that expresses mRNA or
functional RNA, or encodes a specific protein, and which
includes regulatory sequences.

The term “immunogenic polypeptide” or “immunogenic
fragment” as used herein refers to a polypeptide or a fragment
of'a polypeptide which comprises an allele-specific motif, an
epitope or other sequence such that the polypeptide or the
fragment will bind an MHC molecule and induce a cytotoxic
T lymphocyte (“CTL”) response, and/or a B cell response (for
example, antibody production), and/or T-helper lymphocyte
response, and/or a delayed type hypersensitivity (DTH)
response against the antigen from which the immunogenic
polypeptide or the immunogenic fragment is derived. A DTH
response is an immune reaction in which T cell-dependent
macrophage activation and inflammation cause tissue injury.
A DTH reaction to the subcutaneous injection of antigen is
often used as an assay for cell-mediated immunity.

By definition, an epitope is an antigenic determinant that is
immunologically active in the sense that once administered to
the host, it is able to evoke an immune response of the
humoral (B cells) and/or cellular type (T cells). These are
particular chemical groups or peptide sequences on a mol-
ecule that are antigenic. An antibody specifically binds a
particular antigenic epitope on a polypeptide. Specific, non-
limiting examples of an epitope include a tetra- to penta-
peptide sequence in a polypeptide, a tri- to penta-glycoside
sequence in a polysaccharide. In the animal most antigens
will present several or even many antigenic determinants
simultaneously. Such a polypeptide may also be qualified as
an immunogenic polypeptide and the epitope may be identi-
fied as described further.

An “isolated” biological component (such as a nucleic acid
or protein or organelle) refers to a component that has been
substantially separated or purified away from other biological
components in the cell of the organism in which the compo-
nent naturally occurs, for instance, other chromosomal and
extra-chromosomal DNA and RNA, proteins, and organelles.
Nucleic acids and proteins that have been “isolated” include
nucleic acids and proteins purified by standard purification
methods. The term also embraces nucleic acids and proteins
prepared by recombinant technology as well as chemical
synthesis.

The term “purified” as used herein does not require abso-
lute purity; rather, it is intended as a relative term. Thus, for
example, a purified polypeptide preparation is one in which
the polypeptide is more enriched than the polypeptide is in its
natural environment. A polypeptide preparation is substan-
tially purified such that the polypeptide represents several
embodiments at least 60%, at least 70%, at least 80%, at least
90%, at least 95%, or at least 98%, of the total polypeptide
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content of the preparation. The same applies to polynucle-
otides. The polypeptides disclosed herein can be purified by
any of the means known in the art.

A recombinant polynucleotide is one that has a sequence
that is not naturally occurring or has a sequence that is made
by an artificial combination of two otherwise separated seg-
ments of sequence. This artificial combination is often
accomplished by chemical synthesis or, more commonly, by
the artificial manipulation of isolated segments of nucleic
acids, for example, by genetic engineering techniques. In one
embodiment, a recombinant polynucleotide encodes a fusion
protein.

In one aspect, the present invention provides polypeptides
from sand fly species Lu. longipalpis. In another aspect, the
present invention provides a polypeptide having a sequence
asset forthin SEQIDNO: 1,3,5,7,11,13,15,17,23,25,27,
29,31,33,35,37,39,41,43,45,47,49, 51,53, 55,57,59,61,
63, 65,67,69,71,73,75,77,79, 81, 83,85, or 87, and variant
or fragment thereof.

Moreover, homologs of polypeptides from sand fly species
Lu. longipalpis are intended to be within the scope of the
present invention. As used herein, the term “homologs”
includes orthologs, analogs and paralogs. The tem “anologs”
refers to two polynucleotides or polypeptides that have the
same or similar function, but that have evolved separately in
unrelated organisms. The term “orthologs™ refers to two poly-
nucleotides or polypeptides from different species, but that
have evolved from a common ancestral gene by speciation.
Normally, orthologs encode polypeptides having the same or
similar functions. The term “paralogs” refers to two poly-
nucleotides or polypeptides that are related by duplication
within a genome. Paralogs usually have different functions,
but these functions may be related. Analogs, orthologs, and
paralogs of a wild-type salivary polypeptide can differ from
the wild-type salivary polypeptide by post-translational
modifications, by amino acid sequence differences, or by
both. In particular, homologs of the invention will generally
exhibit at least 80-85%, 85-90%, 90-95%, or 95%, 96%, 97%,
98%, 99% sequence identity, with all or part of the wild-type
salivary polypeptide or polynucleotide sequences, and will
exhibit a similar function.

In another aspect, the present invention provides a
polypeptide having at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, at least 95%, 96%, 97%, 98% or 99%
sequence identity to a polypeptide having a sequence as set
forthin SEQ IDNO: 1, 3, 5,7, 11, 13, 15, 17, 23, 25, 27, 29,
31,33,35,37,39,41,43,45,47,49, 51, 53, 55,57, 59, 61, 63,
65, 67,69,71,73,75,77,79, 81, 83, 85, or 87.

In yet another aspect, the present invention provides frag-
ments and variants of the L. longipalpis polypeptides identi-
fied above (SEQ IDNO: 1, 3, 5,7, 11, 13, 15, 17, 23, 25, 27,
29,31,33,35,37,39,41,43,45,47,49, 51,53, 55,57,59,61,
63,65,67,69,71,73,75,77,79, 81, 83, 85, or 87) which may
readily be prepared by one of skill in the art using well-known
molecular biology techniques.

Variants are homologous polypeptides having an amino
acid sequence at least 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, or 99% identity to the amino acid sequence as set forth
inSEQIDNO: 1,3,5,7,11,13,15,17,23,25,27,29,31, 33,
35,37,39,41,43,45,47,49, 51, 53,55, 57,59, 61, 63, 65, 67,
69,71,73,75,77,79, 81, 83, 85, or 87.

Variants include allelic variants. The term “allelic variant”
refers to a polynucleotide or a polypeptide containing poly-
morphisms that lead to changes in the amino acid sequences
of a protein and that exist within a natural population (e.g., a
virus species or variety). Such natural allelic variations can
typically result in 1-5% variance in a polynucleotide or a
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polypeptide. Allelic variants can be identified by sequencing
the nucleic acid sequence of interest in a number of different
species, which can be readily carried out by using hybridiza-
tion probes to identify the same gene genetic locus in those
species. Any and all such nucleic acid variations and resulting
amino acid polymorphisms or variations that are the result of
natural allelic variation and that do not alter the functional
activity of gene if interest, are intended to be within the scope
of the invention.

A variant is any secreted polypeptide from Lu. longipalpis
saliva, capable of inducing in animals, such as dogs, vacci-
nated with this polypeptide a specific cell-based immune
response characterized by secretion of interferon gamma
(IFN-gamma) upon stimulation by Lu. longipalpis salivary
gland extract compounds. Such IFN-gamma secretion may be
demonstrated using in vitro methodology (i.e. Quantikine®
immunoassay from R&D Systems Inc. (catalog number#
CAIF00); Djoba Siawaya ] F et al.).

As used herein, the term “derivative” or “variant” refers to
a polypeptide, or a nucleic acid encoding a polypeptide, that
has one or more conservative amino acid variations or other
minor modifications such that (1) the corresponding polypep-
tide has substantially equivalent function when compared to
the wild type polypeptide or (2) an antibody raised against the
polypeptide is immunoreactive with the wild-type polypep-
tide. These variants or derivatives include polypeptides hav-
ing minor modifications of the Lu. longipalpis polypeptide
primary amino acid sequences that may result in peptides
which have substantially equivalent activity as compared to
the unmodified counterpart polypeptide. Such modifications
may be deliberate, as by site-directed mutagenesis, or may be
spontaneous. The term “variant” further contemplates dele-
tions, additions and substitutions to the sequence, so long as
the polypeptide functions to produce an immunological
response as defined herein.

The term “conservative variation” denotes the replacement
of'an amino acid residue by another biologically similar resi-
due, or the replacement of a nucleotide in a nucleic acid
sequence such that the encoded amino acid residue does not
change or is another biologically similar residue. In this
regard, particularly preferred substitutions will generally be
conservative in nature, i.e., those substitutions that take place
within a family of amino acids. For example, amino acids are
generally divided into four families: (1) acidic—aspartate
and glutamate; (2) basic—Ilysine, arginine, histidine; (3) non-
polar—alanine, valine, leucine, isoleucine, proline, phenyla-
lanine, methionine, tryptophan; and (4) uncharged polar—
glycine, asparagine, glutamine, cystine, serine, threonine,
tyrosine. Phenylalanine, tryptophan, and tyrosine are some-
times classified as aromatic amino acids. Examples of con-
servative variations include the substitution of one hydropho-
bic residue such as isoleucine, valine, leucine or methionine
for another hydrophobic residue, or the substitution of one
polar residue for another polar residue, such as the substitu-
tion of arginine for lysine, glutamic acid for aspartic acid, or
glutamine for asparagine, and the like; or a similar conserva-
tive replacement of an amino acid with a structurally related
amino acid that will not have a major effect on the biological
activity. Proteins having substantially the same amino acid
sequence as the reference molecule but possessing minor
amino acid substitutions that do not substantially affect the
immunogenicity of the protein are, therefore, within the defi-
nition of the reference polypeptide. All of the polypeptides
produced by these modifications are included herein. The
term “conservative variation” also includes the use of a sub-
stituted amino acid in place of an unsubstituted parent amino
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acid provided that antibodies raised to the substituted
polypeptide also immunoreact with the unsubstituted
polypeptide.

An immunogenic fragment of a Lu. longipalpis polypep-
tide includes at least 8, 10, 15, or consecutive amino acids, at
least 21 amino acids, at least 23 amino acids, at least 25 amino
acids, or at least 30 amino acids of a L. longipalpis polypep-
tide having a sequence as set forth in SEQ ID NO: 1,3, 5,7,
11,13,15,17,23,25,27,29,31,33,35,37,39,41, 43,45, 47,
49,51,53,55,57,59,61,63,65,67,69,71,73,75,77,79, 81,
83, 85, or 87, or variants thereof. In another embodiment, a
fragment of a Lu. longipalpis polypeptide includes a specific
antigenic epitope found on a full-length Lu. longipalpis
polypeptide.

Procedures to determine fragments of polypeptide and
epitope such as, generating overlapping peptide libraries
(Hemmer B. et al.), Pepscan (Geysen H. M. et al., 1984;
Geysen H. M. et al., 1985; Van der Zee R. et al.; Geysen H.
M.) and algorithms (De Groot A. et al.; Hoop T. et al.; Parker
K. etal.), can be used in the practice of the invention, without
undue experimentation. Generally, antibodies specifically
bind a particular antigenic epitope. Specific, non-limiting
examples of epitopes include a tetra- to penta-peptide
sequence in a polypeptide, a tri- to penta glycoside sequence
in a polysaccharide. In animals most antigens will present
several or even many antigenic determinants simultaneously.
Preferably wherein the epitope is a protein fragment of a
larger molecule it will have substantially the same immuno-
logical activity as the total protein.

In another aspect, the present invention provides a poly-
nucleotide encoding a polypeptide from Lu. longipalpis sand
fly, such as a polynucleotide encoding a polypeptide having a
sequence as set forth in SEQIDNO: 1,3,5,7, 11, 13,15, 17,
23,25,27,29,31,33,35,37,39,41,43,45,47,49, 51, 53, 55,
57,59,61,63,65,67,69,71,73,75,77,79, 81, 83,85, or 87.
In yet another aspect, the present invention provides a poly-
nucleotide encoding a polypeptide having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least
95%,96%, 97%, 98% or 99% sequence identity to a polypep-
tide having a sequence as set forth in SEQ ID NO: 1,3, 5,7,
11,13,15,17,23,25,27,29,31,33,35,37,39,41, 43,45, 47,
49,51,53,55,57,59,61,63,65,67,69,71,73,75,77,79, 81,
83, 85, 87, or a conservative variant, an allelic variant, a
homolog or an immunogenic fragment comprising at least
eight or at east ten consecutive amino acids of one of these
polypeptides, or a combination of these polypeptides.

In another aspect, the present invention provides a poly-
nucleotide having a nucleotide sequence as set forth in SEQ
IDNO:2,4,6,8,12,14,16, 18,21, 22, 24, 26, 28,30, 32, 34,
36,38,40, 42,44, 46,48,50, 52, 54,56, 58, 60, 62, 64, 66, 68,
70,72,74,76,78, 80, 82, 84, 86, 88, 89, 90, or 91, or a variant
thereof. In yet another aspect, the present invention provides
a polynucleotide having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, at least 95%,
96%, 97%, 98% or 99% sequence identity to one of a poly-
nucleotide having a sequence as set forth in SEQ ID NO: 2, 4,
6,8, 12,14, 16, 18,21, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40,
42,44,46,48, 50,52, 54,56, 58, 60, 62, 64, 66, 68, 70,72, 74,
76, 78, 80, 82, 84, 86, 88, 89, 90, or 91, or a variant thereof.

These polynucleotides may include DNA, cDNA, and
RNA sequences that encode a Lu. longipalpis polypeptide. It
is understood that all polynucleotides encoding a Lu. longi-
palpis polypeptide are also included herein, as long as they
encode a polypeptide with the recognized activity, such as the
binding to an antibody that recognizes the polypeptide, the
induction of an immune response to the polypeptide, or an
effect on survival of Leishmania when administered to a
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subject exposed to the parasite or who undergoes a decrease
in a sign or a symptom of Leishmania infection.

The polynucleotides of the disclosure include sequences
that are degenerate as a result of the genetic code, e.g., opti-
mized codon usage for a specific host. As used herein, “opti-
mized” refers to a polynucleotide that is genetically engi-
neered to increase its expression in a given species. To
provide optimized polynucleotides coding for salivary
polypeptides, the DNA sequence of the salivary protein gene
can be modified to 1) comprise codons preferred by highly
expressed genes in a particular species; 2) comprise an A+T
or G+C content in nucleotide base composition to that sub-
stantially found in said species; 3) form an initiation sequence
of' said species; or 4) eliminate sequences that cause destabi-
lization, inappropriate polyadenylation, degradation and ter-
mination of RNA, or that form secondary structure hairpins or
RNA splice sites. Increased expression of salivary protein in
said species can be achieved by utilizing the distribution
frequency of codon usage in eukaryotes and prokaryotes, or
in a particular species. The term “frequency of preferred
codon usage” refers to the preference exhibited by a specific
host cell in usage of nucleotide codons to specify a given
amino acid. There are 20 natural amino acids, most of which
are specified by more than one codon. Therefore, all degen-
erate nucleotide sequences are included in the disclosure as
long as the amino acid sequence of the Lu. longipalpis sali-
vary polypeptide encoded by the nucleotide sequence is func-
tionally unchanged.

The sequence identity between two amino acid sequences
may be established by the NCBI (National Center for Bio-
technology Information) pairwise blast and the blosum62
matrix, using the standard parameters (see, e.g., the BLAST
or BLASTX algorithm available on the “National Center for
Biotechnology Information” (NCBI, Bethesda, Md., USA)
server, as well as in Altschul et al.; and thus, this document
speaks of using the algorithm or the BLAST or BLASTX and
BLOSUMG62 matrix by the term “blasts™).

Sequence identity between two nucleotide sequences also
may be determined using the “Align” program of Myers and
Miller, (“Optimal Alignments in Linear Space”, CABIOS 4,
11-17, 1988) and available at NCBI, as well as the same or
other programs available via the Internet at sites thereon such
as the NCBI site.

Alternatively or additionally, the term “identity”, for
instance, with respect to a nucleotide or amino acid sequence,
may indicate a quantitative measure of homology between
two sequences. The percent sequence homology may be cal-
culated as: (N,,~N;)*100/N, , wherein N, is the total
number of non-identical residues in the two sequences when
aligned and wherein N, ,is the number of residues in one of
the sequences. Hence, the DNA sequence AGTCAGTC will
have a sequence identity of 75% with the sequence AAT-
CAATC (N,,~8; N, ~2).

Alternatively or additionally, “identity” with respect to
sequences can refer to the number of positions with identical
nucleotides or amino acids divided by the number of nucle-
otides or amino acids in the shorter of the two sequences
wherein alignment of the two sequences can be determined in
accordance with the Wilbur and Lipman algorithm (Wilbur
and Lipman), for instance, using a window size of 20 nucle-
otides, a word length of 4 nucleotides, and a gap penalty of 4,
and computer-assisted analysis and interpretation of the
sequence data including alignment can be conveniently per-
formed using commercially available programs (e.g., Intelli-
genetics™ Suite, Intelligenetics Inc. CA). When RNA
sequences are said to be similar, or have a degree of sequence
identity or homology with DNA sequences, thymidine (T) in
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the DNA sequence is considered equal to uracil (U) in the
RNA sequence. Thus, RNA sequences are within the scope of
the invention and can be derived from DNA sequences, by
thymidine (T) in the DNA sequence being considered equal to
uracil (U) in RNA sequences.

The sequence identity or sequence similarity of two amino
acid sequences, or the sequence identity between two nucle-
otide sequences can be determined using Vector NT1 software
package (Invitrogen, 1600 Faraday Ave., Carlsbad, Calif.).

Advantageously, sequence identity or homology such as
amino acid sequence identity or homology can be determined
using the BlastP program (Altschul et al.) and available at
NCB]I, as well as the same or other programs available via the
Internet at sites thereon such as the NCBI site.

The following documents provide algorithms for compar-
ing the relative identity or homology of sequences, and addi-
tionally or alternatively with respect to the foregoing, the
teachings in these references can be used for determining
percent homology or identity: Needleman S B and Wunsch C
D; Smith T F and Waterman M S; Smith T F, Waterman M S
and Sadler J R; Feng D F and Dolittle R F; Higgins D G and
Sharp P M; Thompson J D, Higgins D G and Gibson T J; and,
Devereux I, Haeberlie P and Smithies O. And, without undue
experimentation, the skilled artisan can consult with many
other programs or references for determining percent homol-
ogy.

The Lu. longipalpis polynucleotides may include a recom-
binant DNA which is incorporated into a vector, into an
autonomously replicating plasmid or virus, or into the
genomic DNA of a prokaryote or eukaryote, or which exists
as a separate molecule (for example, a cDNA) independent of
other sequences.

Recombinant vectors disclosed herein may include a poly-
nucleotide encoding a polypeptide, a variant thereof or a
fragment thereof. Recombinant vectors may include plas-
mids and viral vectors and may be used for in vitro or in vivo
expression. Recombinant vectors may include further a signal
peptide. Signal peptides are short peptide chain (3-60 amino
acids long) that direct the post-translational transport of a
protein (which are synthesized in the cytosol) to certain
organelles such as the nucleus, mitochondrial matrix, endo-
plasmic reticulum, chloroplast, apoplast and peroxisome.
Typically, the naturally occurring salivary Lu. longipalpis
polypeptides, such as LIM17 and L.JL.143 proteins, may be
translated as precursors, having an N-terminal signal peptide
sequence and a “mature” protein domain. The signal peptide
may be cleaved off rapidly upon translation. The signal
sequence may be the natural sequence from the salivary pro-
tein or a peptide signal from a secreted protein e.g. the signal
peptide from the tissue plasminogen activator protein (tPA),
in particular the human tPA (S. Friezner Degen et al.; R.
Rickles et al.; D. Berg. et al.), or the signal peptide from the
Insulin-like growth factor 1 (IGF1), in particular the equine
IGF1 (K. Otte et al.), the canine IGF1 (P. Delafontaine et al.),
the feline IGF1 (W0O03/022886), the bovine IGF1 (S. Lien et
al.), the porcine IGF1 (M. Muller et al.), the chicken IGF1 (Y.
Kajimoto et al.), the turkey IGF1 (GenBank accession num-
ber AF074980). The signal peptide from IGF1 may be natural
or optimized which may be achieved by removing cryptic
splice sites and/or by adapting the codon usage. Upon trans-
lation, the unprocessed polypeptide may be cleaved at a
cleavage site to lead to the mature polypeptide. The cleavage
site may be predicted using the method of Von Heijne (1986).

A plasmid may include a DNA transcription unit, for
instance a nucleic acid sequence that permits it to replicate in
a host cell, such as an origin of replication (prokaryotic or
eukaryotic). A plasmid may also include one or more select-
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able marker genes and other genetic elements known in the
art. Circular and linear forms of plasmids are encompassed in
the present disclosure.

In a further aspect, the present invention relates to an in
vivo expression vector comprising a polynucleotide
sequence, which contains and expresses in vivo in a host the
salivary Lu. longipalpis polypeptides and/or variants or frag-
ments thereof.

The in vivo expression vector may include any transcrip-
tion unit containing a polynucleotide or a gene of interest and
those essential elements for its in vivo expression. These
expression vectors may be plasmids or recombinant viral
vectors. For in vivo expression, the promoter may be of viral
or cellular origin. In one embodiment, the promoter may be
the cytomegalovirus (CMV) early promoter (CMV-IE pro-
moter), the SV40 virus early or late promoter or the Rous
Sarcoma virus LTR promoter, a promoter of a cytoskeleton
gene, such as the desmin promoter (Kwissa M. et al.), or the
actin promoter (Miyazaki J. et al.). When several genes are
present in the same plasmid, they may be provided in the same
transcription unit or in different units.

As used herein, the term “plasmid” may include any DNA
transcription unit comprising a polynucleotide according to
the invention and the elements necessary for its in vivo
expression in a cell or cells of the desired host or target; and,
in this regard, it is noted that a supercoiled or non-super-
coiled, circular plasmid, as well as a linear form, are intended
to be within the scope of the invention. The plasmids may also
comprise other transcription-regulating elements such as, for
example, stabilizing sequences of the intron type. In several
embodiments, the plasmids may include the first intron of
CMV-IE (WO 89/01036), the intron II of the rabbit beta-
globin gene (van Ooyen et al.), the signal sequence of the
protein encoded by the tissue plasminogen activator (tPA;
Montgomery et al.), and/or a polyadenylation signal (polyA),
in particular the poly A of the bovine growth hormone (bGH)
gene (U.S. Pat. No. 5,122,458) or the polyA of the rabbit
beta-globin gene or of SV40 virus.

In a further aspect, the present invention relates to a vaccine
composition comprising: a) an in vivo expression vector,
wherein the vector comprises a polynucleotide encoding one
or more polypeptide selected from the group consisting of a
salivary Lu. longipalpis polypeptide, a variant or fragment of
the salivary Lu. longipalpis polypeptide, and a mixture
thereof; and b) a pharmaceutically or veterinary acceptable
vehicle, diluent or excipient.

In another aspect, the present invention relates to a vaccine
composition comprising: a) a first in vivo expression vector,
wherein the vector comprises a polynucleotide encoding one
or more polypeptide selected from the group consisting of a
salivary Lu. longipalpis polypeptide, a variant or fragment of
the salivary Lu. longipalpis polypeptide, and a mixture
thereof; b) a second in vivo expression vector, wherein the
vector comprises a polynucleotide encoding one or more
polypeptide selected from the group consisting of a salivary
Lu. longipalpis polypeptide, a variant or fragment of the
salivary Lu. longipalpis polypeptide, and a mixture thereof;
and c) a pharmaceutically or veterinary acceptable vehicle,
diluent or excipient.

The term “vaccine composition” or “vaccine” comprises
any composition, once it has been injected to a host, including
canines, felines and humans, that protects the host from cuta-
neous leishmaniasis and/or visceral leishmaniasis, and/or
which may prevent implantation of the parasite, and/or which
may prevent disease progression in infected subjects, and/or
which may limit the diffusion of runaway parasites to internal
organs, and/or which may avoid or limit parasite uptake by a
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sand fly during a blood meal on a vaccinated dog. This may be
accomplished upon vaccination according to the present
invention through the induction of cytokine secretion, nota-
bly IFN-gamma secretion (as example of a method of mea-
surement of IFN-gamma secretion, the Quantikine® immu-
noassay from R&D Systems Inc. (catalog number# CAIF00)
could be used (Djoba Siawaya J F et al.)).

The pharmaceutically acceptable vehicles or excipients of
use are conventional. Remington s Pharmaceutical Sciences,
by E. W. Martin, Mack Publishing Co., Easton, Pa., 15th
Edition (1975), describes compositions and formulations
suitable for pharmaceutical delivery of the polypeptides,
plasmids, viral vectors herein disclosed. In general, the nature
of'the vehicle or excipient will depend on the particular mode
of administration being employed. For instance, parenteral
formulations usually comprise injectable fluids that include
pharmaceutically and physiologically acceptable fluids such
as water, physiological saline, balanced salt solutions, aque-
ous dextrose, glycerol or the like as a vehicle. For solid
compositions (for example, freeze-dried pastille, powder,
pill, tablet, or capsule forms), conventional non-toxic solid
vehicles or excipients can include, for example, pharmaceu-
tical grades of mannitol, lactose, starch, or magnesium stear-
ate. In addition to biologically neutral vehicles or excipients,
immunogenic compositions to be administered can contain
minor amounts of non-toxic auxiliary substances, such as
wetting or emulsifying agents, preservatives, and pH buffer-
ing agents and the like, for example sodium acetate or sorbi-
tan monolaurate.

The wvaccines according to the instant invention may
include vectors encoding any polynucleotide according to the
present invention as described above.

Multiple insertions may be done in the same vector using
different insertion sites or using the same insertion site. When
the same insertion site is used, each polynucleotide insert,
which may be any polynucleotide of the present invention
aforementioned, may be inserted under the control of the
same and/or different promoters. The insertion can be done
tail-to-tail, head-to-head, tail-to-head, or head-to-tail. IRES
elements (Internal Ribosome Entry Site, see EP 0803573) can
also be used to separate and to express multiple inserts oper-
ably linked to the same and/or different promoters.

In one embodiment, the present invention relates to an
expression vector comprising a polynucleotide aforemen-
tioned. The expression vector may be an in vivo expression
vector, or an in vitro expression vector.

More generally, the present invention encompasses in vivo
expression vectors including any plasmid (EP-A2-1001025;
Chaudhuri P.) containing and expressing in vivo in a host the
polynucleotide or gene of Lu. longipalpis salivary polypep-
tide, variant thereof or fragment thereof and elements neces-
sary for its in vivo expression.

In a specific, non-limiting example, the pVR1020 or
pVR1012 plasmid (VICAL Inc.; Luke C. et al.; Hartikka J. et
al.),pVR2001-TOPA (or pVR2001-TOPO) (OliveiraF. etal.)
or pAB110 (U.S. Pat. No. 6,852,705) can be utilized as a
vector for the insertion of a polynucleotide sequence. The
pVR1020 plasmid is derived from pVR1012 and contains the
human tPA signal sequence. The pVR1020 is a plasmid back-
bone available from Vical, Inc., (San Diego, Calif.) which has
been previously used, see, e.g., U.S. Pat. Nos. 6,451,769 and
7,078,507. As described in Oliveira et al., plasmid pVR2001-
TOPO (or pVR2001-TOPA) is pVR1020 modified by the
addition of topoisomerases flanking the cloning site and con-
taining coding for and expressing a signal secretory peptide,
for example, tissue plasminogen activator signal peptide
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(tPA), that increases the likelihood of producing a secreted
protein, (see FIG. 1 in Oliveira F. et al.).

Each plasmid may comprise or contain or consist essen-
tially of; the polynucleotide according to the present inven-
tion, operably linked to a promoter or under the control of a
promoter or dependent upon a promoter, wherein the pro-
moter may be advantageously adjacent to the polynucleotide
for which expression is desired. In general, it is advantageous
to employ a strong promoter that is functional in eukaryotic
cells. One example of a useful promoter may be the immedi-
ate early cytomegalovirus promoter (CMV-IE) of human or
murine origin, or it may optionally have another origin such
as from rat or guinea pig. The CMV-IE promoter may com-
prise the actual promoter part, which may or may not be
associated with the enhancer part. Reference can be made to
EP260148,EP 323 597, U.S. Pat. Nos. 5,168,062, 5,385,839,
and 4,968,615, as well as to WO 87/03905. The CMV-IE
promoter may advantageously be a human CMV-IE (Boshart
M. et al.) or murine CMV-IE. In more general terms, the
promoter may have either a viral or a cellular origin. A strong
viral promoter other than CMV-IE that may be usefully
employed in the practice of the invention is the early/late
promoter of the SV40 virus or the LTR promoter of the Rous
sarcoma virus. A strong cellular promoter that may be use-
fully employed in the practice of the invention is the promoter
of a gene of the cytoskeleton, such as the desmin promoter
(Kwissa M. et al.), or the actin promoter (Miyazaki J. et al.).
Functional sub fragments of these promoters, i.e., portions of
these promoters that maintain adequate promoter activity, are
included within the present invention, e.g. truncated CMV-IE
promoters according to WO 98/00166 or U.S. Pat. No. 6,156,
567 and may be used in the practice of the invention. A
promoter useful in the practice of the invention consequently
may include derivatives and/or sub fragments of a full-length
promoter that maintain adequate promoter activity and hence
function as a promoter, and which may advantageously have
promoter activity that is substantially similar to that of the
actual or full-length promoter from which the derivative or
sub fragment is derived, e.g., akin to the activity of the trun-
cated CMV-IE promoters of U.S. Pat. No. 6,156,567 in com-
parison to the activity of full-length CMV-IE promoters.
Thus, a CMV-IE promoter in the practice of the invention may
comprise or consist essentially of or consist of the promoter
portion of the full-length promoter and/or the enhancer por-
tion of the full-length promoter, as well as derivatives and/or
sub fragments thereof.

Advantageously, the plasmids comprise or consist essen-
tially of other expression control elements. It is especially
advantageous to incorporate stabilizing sequence(s), e.g.,
intron sequence(s), for example, the first intron of the hCM V-
IE (WO 89/01036), the intron II of the rabbit $-globin gene
(van Ooyen et al.). As to the polyadenylation signal (polyA)
for the plasmids and viral vectors other than poxviruses, use
can be made of the poly(A) signal of the bovine growth
hormone (bGH) gene (see U.S. Pat. No. 5,122,458), or the
poly(A) signal of the rabbit -globin gene or the poly(A)
signal of the SV40 virus.

In one embodiment of the present invention, the plasmid
vector is pVR2001 comprising [LJM17 polynucleotide, as
described in example 1 herein.

In another embodiment of the present invention, the plas-
mid vector is pVR2001 comprising [.J1.143 polynucleotide,
as described in example 2 herein.

In another embodiment of the present invention, the plas-
mid vector is pPNBOO002, as described in example 9 herein.
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In yet another embodiment of the present invention, the
plasmid vector is pNBOO003, as described in example 10
herein.

More generally, the present invention encompasses in vivo
expression vectors including any recombinant viral vector
containing a polynucleotide or gene encoding one or more
salivary Lu. longipalpis immunogens and/or variants or frag-
ments thereof, including any elements necessary for its in
Vivo expression.

Said recombinant viral vectors could be selected from, for
example, the poxviruses, especially avipox viruses, such as
fowlpox viruses or canarypox viruses. In one embodiment,
the fowlpox virus is a TROVAC (see WO 96/40241). In
another embodiment, the canarypox vector is an ALVAC. The
use of these recombinant viral vectors and the insertion of
polynucleotides or genes of interest are fully described in
U.S. Pat. No. 5,174,993; U.S. Pat. No. 5,505,941 and U.S.
Pat. No. 5,766,599 for fowlpox, and in U.S. Pat. No. 5,756,
103 for canarypox. More than one insertion site inside the
viral genome could be used for the insertion of multiple genes
of interest.

In one embodiment the viral vector is an adenovirus, such
as a human adenovirus (HAV) or a canine adenovirus (CAV).

In another embodiment the viral vector is a human aden-
ovirus, specifically a serotype 5 adenovirus, rendered incom-
petent for replication by a deletionin the E1 region of the viral
genome, especially from about nucleotide 459 to about nucle-
otide 3510 by reference to the sequence of the hAdS disclosed
in Genbank under the accession number M73260 and in the
referenced publication Chroboczek et al, 1992. The deleted
adenovirus is propagated in El-expressing 293 (Graham et
al., 1977) or PER cells, especially PER.C6 (Falloux et al.,
1998). The human adenovirus can additionally or alterna-
tively be deleted in the E3 region, especially from about
nucleotide 28592 to about nucleotide 30470. The deletion in
the E1 region can be done in combination with a deletion in
the E3 region (see, e.g. Shriver et al.; Graham et al.; [lanetal.;
U.S. Pat. Nos. 6,133,028 and 6,692,956; Tripathy et al.; Tap-
nell; Danthinne et al.; Berkner; Berkner et al.; Chavier et al.).
The insertion sites can be the E1 and/or E3 loci (region)
eventually after a partial or complete deletion ofthe E1 and/or
E3 regions. Advantageously, when the expression vectoris an
adenovirus, the polynucleotide to be expressed is inserted
under the control of a promoter functional in eukaryotic cells,
such as a strong promoter, advantageously a cytomegalovirus
immediate-early gene promoter (CMV-IE promoter), espe-
cially the enhancer/promoter region from about nucleotide
—734 to about nucleotide +7 in Boshart et al., or the enhancer/
promoter region from the pCI vector from Promega Corp. The
CMV-IE promoter is advantageously of murine or human
origin. The promoter of the elongation factor 1. can also be
used. A muscle specific promoter can also be used (Li et al.).
Strong promoters are also discussed herein in relation to
plasmid vectors. In one embodiment, a splicing sequence can
be located downstream of the enhancer/promoter region. For
example, the intron 1 isolated from the CMV-IE gene (Sten-
berg et al.), the intron isolated from the rabbit or human
[-globin gene, especially the intron 2 from the 3-globin gene,
the intron isolated from the immunoglobulin gene, a splicing
sequence from the SV40 early gene or the chimeric intron
sequence isolated from the pCI vector from Promege Corp. A
poly(A) sequence and terminator sequence can be inserted
downstream the polynucleotide to be expressed, e.g. a bovine
growth hormone gene, especially from about nucleotide 2339
to about nucleotide 2550 in Genbank under the accession
number BOVGHRH, a rabbit p-globin gene or a SV40 late
gene polyadenylation signal.
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In another embodiment the viral vector is a canine aden-
ovirus, especially a CAV-2 (see, e.g. Fischer et al.; U.S. Pat.
Nos. 5,529,780 and 5,688,920; WO 95/14102). For CAV, the
insertion sites can be in the E3 region and/or in the region
located between the E4 region and the right ITR region (see
U.S. Pat. Nos. 6,090,393 and 6,156,567). In one embodiment
the insert is under the control of a promoter, such as a cytome-
galovirus immediate-early gene promoter (CMV-IE pro-
moter) or a promoter already described for a human adenovi-
rus vector. A poly(A) sequence and terminator sequence can
be inserted downstream the polynucleotide to be expressed,
e.g. a bovine growth hormone gene or a rabbit $-globin gene
polyadenylation signal.

In another embodiment, the viral vector is a herpesvirus
such as a canine herpesvirus (CHV) or a feline herpesvirus
(FHV). For CHYV, the insertion sites may be in the thymidine
kinase gene, in the ORF3, or in the UL43 ORF (see U.S. Pat.
No. 6,159,477). In one embodiment the polynucleotide to be
expressed is inserted under the control of a promoter func-
tional in eukaryotic cells, advantageously a CMV-IE pro-
moter (murine or human). A poly(A) sequence and terminator
sequence can be inserted downstream the polynucleotide to
be expressed, e.g. bovine growth hormone or a rabbit
[-globin gene polyadenylation signal.

For recombinant vectors based on a poxvirus vector, a
vaccinia virus or an attenuated vaccinia virus, (for instance,
MVA, a modified Ankara strain obtained after more than 570
passages of the Ankara vaccine strain on chicken embryo
fibroblasts; see Stickl & Hochstein-Mintzel;, Sutter et al.;
available as ATCC VR-1508; or NYVAC, see U.S. Pat. No.
5,494,807, and U.S. Pat. No. 5,494,807 which discuss the
construction of NYVAC, as well as variations of NYVAC
with additional ORFs deleted from the Copenhagen strain
vaccinia virus genome, as well as the insertion of heterolo-
gous coding nucleic acid molecules into sites of this recom-
binant, and also, the use of matched promoters; see also WO
96/40241), anavipox virus or an attenuated avipox virus (e.g.,
canarypox, fowlpox, dovepox, pigeonpox, quailpox, ALVAC
or TROVAC; see, e.g., U.S. Pat. Nos. 5,505,941, 5,494,807)
can be used. Attenuated canarypox viruses are described in
U.S. Pat. No. 5,756,103 (ALVAC) and WO 01/05934. Refer-
ence is also made to U.S. Pat. No. 5,766,599 which pertains to
the attenuated fowlpox strain TROVAC. Reference is made to
the canarypox available from the ATCC under access number
VR-111. Numerous fowlpox virus vaccination strains are
also available, e.g. the DIFTOSEC CT strain marketed by
MERIAL and the NOBILIS VARIOLE vaccine marketed by
INTERVET. For information on the method used to generate
recombinants thereof and how to administer recombinants
thereof, the skilled artisan can refer documents cited herein
and to WO 90/12882, e.g., as to vaccinia virus, mention is
made of U.S. Pat. Nos. 4,769,330, 4,722,848, 4,603,112,
5,110,587,5,494,807, and 5,762,938 inter alia; as to fowlpox,
mention is made of U.S. Pat. Nos. 5,174,993, 5,505,941 and
5,766,599 inter alia; as to canarypox, mention is made of U.S.
Pat. No. 5,756,103 inter alia. When the expression vector is a
vaccinia virus, insertion site or sites for the polynucleotide or
polynucleotides to be expressed are advantageously at the
thymidine kinase (TK) gene or insertion site, the hemagglu-
tinin (HA) gene or insertion site, the region encoding the
inclusion body of the A type (AT]); see also documents cited
herein, especially those pertaining to vaccinia virus. In the
case of canarypox, advantageously the insertion site or sites
are ORF(s) C3, C5 and/or C6; see also documents cited
herein, especially those pertaining to canarypox virus. In the
case of fowlpox, advantageously the insertion site or sites are
ORF's F7 and/or F8; see also documents cited herein, espe-
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cially those pertaining to fowlpox virus. The insertion site or
sites for MVA virus are advantageously as in various publi-
cations, including Carroll M. W. et al.; Stittelaar K. J. et al.;
Sutter G. et al.; and, in this regard it is also noted that the
complete MVA genome is described in Antoine G., Virology,
which enables the skilled artisan to use other insertion sites or
other promoters. Advantageously, the polynucleotide to be
expressed is inserted under the control of a specific poxvirus
promoter, e.g., the vaccinia promoter 7.5 kDa (Cochran et
al.), the vaccinia promoter 131 (Riviere et al.), the vaccinia
promoter HA (Shida), the cowpox promoter ATT (Funahashi
et al.), the vaccinia promoter H6 (Taylor J. et al.; Guo P. et al.
J.; Perkus M. et al.), inter alia.

In a further embodiment, the recombinant viral vector is
the recombinant ALVAC canarypox virus vCP2390-SEQ 1D
NO:6, expressing the Lu. longipalpis salivary LIM17
polypeptide, as described in example 3.

In a further embodiment, the recombinant viral vector is
the recombinant ALVAC canarypox virus vCP2390, express-
ing the Lu. longipalpis salivary LIM17 polypeptide, as
described in example 11.

In a further embodiment, the recombinant viral vector is
the recombinant ALVAC canarypox virus vCP2389-SEQ 1D
NO:2, expressing the Lu. longipalpis salivary 1[J1.143
polypeptide, as described in example 4.

In a further embodiment, the recombinant viral vector is
the recombinant ALVAC canarypox virus vCP2389, express-
ing the Lu. longipalpis salivary LIL143 polypeptide, as
described in the example 12.

In a further embodiment, the recombinant viral vector is
the recombinant MVA virus MVA-LIM17, expressing the Lu.
longipalpis salivary LIM17 polypeptide, as described in
example 5.

In a further embodiment, the recombinant viral vector is
the recombinant MVA virus MVA-LJ.143, expressing the
Lu. longipalpis salivary LJ1.143 polypeptide, as described in
the example 6.

Any of the polynucleotides disclosed here may be
expressed in vitro by DNA transfer or expression vectors into
a suitable host cell. The host cell may be prokaryotic or
eukaryotic. The term “host cell” also includes any progeny of
the subject host cell. Methods of stable transfer, meaning that
the foreign polynucleotide is continuously maintained in the
host cell, are known in the art. Host cells may include bacteria
(for example, Escherichia coli), yeast, insect cells, and ver-
tebrate cells. Methods of expressing DNA sequences in
eukaryotic cells are well known in the art. As a method for in
vitro expression, recombinant Baculovirus vectors (for
example, Autographa California Nuclear Polyhedrosis Virus
(AcNPV)) may be used with the nucleic acids disclosed
herein. For example, polyhedrin promoters may be utilized
with insect cells (for example, Spodoptera frugiperda cells,
like S19 cells available at the ATCC under the Accession
number CRL 1711, or Sf21 cells) (see for example, Smith et
al.; Pennock et al.; Vialard et al.; Verne A.; O’Reilly et al.;
Kidd I. M. & Emery V. C.; EP 0370573; EP 0265785; U.S.
Pat. No. 4,745,051). For expression, the BaculoGold Starter
Package (Cat #21001K) from Pharmingen (Becton Dickin-
son) may be used. As a method for in vitro expression, recom-
binant £. coli may be used with a vector. For example, when
cloning in bacterial systems, inducible promoters such as
arabinose promoter, pLL of bacteriophage lambda, plac, ptrp,
ptac (ptrp-lac hybrid promoter), and the like may be used.
Transformation of a host cell with recombinant DNA may be
carried out by conventional techniques are well known to
those skilled in the art. Where the host is prokaryotic, such as
E. coli, competent cells which are capable of DNA uptake can
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be prepared from cells harvested after exponential growth
phase and subsequently treated by the CaCl2 method using
procedures well known in the art. Alternatively, MgCl2 or
RbCI can be used. Transformation can also be performed by
electroporation. When the host is a eukaryote, such methods
of transduction of DNA as calcium phosphate coprecipitates,
conventional mechanical procedures such as microinjection,
electroporation, insertion of a plasmid encased in liposomes,
or virus vectors may be used. Eukaryotic cells may also be
cotransformed with L. longipalpis polynucleotide sequences,
and a second foreign DNA molecule encoding a selectable
phenotype, such as the herpes simplex thymidine kinase
gene. Another method is to use a eukaryotic viral vector (see
above), such as a herpes virus or adenovirus (for example,
canine adenovirus 2), to transiently transduce eukaryotic cells
and express the protein (Gluzman EA). In addition, a trans-
fection agent can be utilized, such as dioleoyl-phosphatidyl-
ethanolamme (DOPE).

Isolation and purification of recombinantly expressed
polypeptide may be carried out by conventional means
including preparative chromatography (for example, size
exclusion, ion exchange, affinity), selective precipitation and
ultra-filtration. Examples of state of the art techniques that
can be used, but not limited to, may be found in “Protein
Purification Applications”, Second Edition, Edited by Simon
Roe and available at Oxford University Press. Such a recom-
binantly expressed polypeptide is part of the present disclo-
sure. The methods for production of any polypeptide accord-
ing to the present invention as described above are also
encompassed, in particular the use of a recombinant expres-
sion vector comprising a polynucleotide according to the
disclosure and of a host cell.

The vaccines containing recombinant viral vectors accord-
ing to the invention may be freeze-dried, advantageously with
a stabilizer. Freeze-drying can be done according to well-
known standard freeze-drying procedures. The pharmaceuti-
cally or veterinary acceptable stabilizers may be carbohy-
drates (e.g. sorbitol, mannitol, lactose, sucrose, glucose,
dextran, trehalose), sodium glutamate (Tsvetkov T et al.;
Israeli E et al.), proteins such as peptone, albumin, lactalbu-
min or casein, protein containing agents such as skimmed
milk (Mills C K et al.; Wolff E et al.), and buffers (e.g.
phosphate buffer, alkaline metal phosphate buffer). An adju-
vant may be used to make soluble the freeze-dried prepara-
tions.

Any vaccine composition according to the invention can
also advantageously contain one or more adjuvant.

The plasmid-based vaccines may be formulated with cat-
ionic lipids, advantageously with DMRIE (N-(2-hydroxy-
ethyl)-N,N-diméthyl-2,3-bis(tetradécyloxy)-1-propanam-
monium; W096/34109), and advantageously in association
with a neutral lipid, for example DOPE (dioleoyl-phosphati-
dyl-ethanolamine; Behr J. P.), in order to form DMRIE-
DOPE. In one embodiment, the mixture is made extempora-
neously, and before its administration it is advantageous to
wait about 10 min to about 60 min, for example, about 30 min,
for the appropriate complexation of the mixture. When DOPE
is used, the molar ratio of DMRIE/DOPE can be from 95/5 to
5/95 and is advantageously 1/1. The weight ratio plasmid/
DMRIE or DMRIE-DOPE adjuvant is, for example, from
50/1 to 1/10, from 10/1 to 1/5 or from 1/1 to 1/2.

Optionally a cytokine may be added to the composition,
especially GM-CSF or cytokines inducing Thl (e.g. IL12).
These cytokines can be added to the composition as a plasmid
encoding the cytokine protein. In one embodiment, the cytok-
ines are from canine origin, e.g. canine GM-CSF which gene
sequence has been deposited at the GenBank database (acces-
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sion number S49738). This sequence can be used to create
said plasmid in a manner similar to what was made in WO
00/77210.

The recombinant viral vector-based vaccine may be com-
bined with fMLP (N-formyl-methionyl-leucyl-phenylala-
nine; U.S. Pat. No. 6,017,537) and/or Carbomer adjuvant
(Phameuropa Vol. 8, No. 2, June 1996). Persons skilled in the
art can also refer to U.S. Pat. No. 2,909,462, which describes
such acrylic polymers cross-linked with a polyhydroxylated
compound having at least 3 hydroxyl groups, advantageously
not more than 8, the hydrogen atoms of at least three
hydroxyls being replaced by unsaturated aliphatic radicals
having at least 2 carbon atoms. For example, the radicals are
those containing from 2 to 4 carbon atoms, e.g. vinyls, allyls
and other ethylenically unsaturated groups. The unsaturated
radicals may themselves contain other substituents, such as
methyl. The products sold under the name Carbopol® (BF
Goodrich, Ohio, USA) are appropriate. The products are
cross-linked with an allyl sucrose or with allyl pentaerythri-
tol. Among them, there may be advantageously mentioned
Carbopol® 974P, 934P and 971P.

Ry Ry

I |
- --C— (CHy)y—C—(CHy)y=---

COOH COOH

Among the copolymers of maleic anhydride and alkenyl
derivative, the copolymers EMA® (Monsanto) which are
copolymers of maleic anhydride and ethylene, linear or cross-
linked, for example cross-linked with divinyl ether, are
advantageous. Reference may be made to J. Fields et al.

The polymers of acrylic or methacrylic acid and the
copolymers EMA® are formed, for example, of basic units of
the following formula in which:

R, and R,, which are identical or different, represent H or

CH,

x=0 or 1, preferably x=1

y=1 or 2, with x+y=2

For the copolymers EMA®, x=0 and y=2. For the car-
bomers, x=y=1.

The dissolution of these polymers in water leads to an acid
solution, which is neutralized, advantageously to physiologi-
cal pH, in order to provide the adjuvant solution into which
the vaccine itself is incorporated. The carboxyl groups of the
polymer are then partly in COO™ form.

In one embodiment, a solution of adjuvant, especially of
carbomer (Pharmeuropa, vol. 8, No. 2, June 1996), is pre-
pared in distilled water, advantageously in the presence of
sodium chloride, the solution obtained being at an acidic pH.
This stock solution is diluted by adding it to the desired
quantity (for obtaining the desired final concentration), or a
substantial part thereof, of water charged with NaCl, advan-
tageously physiological saline (NaCl 9 g/1) all at once in
several portions with concomitant or subsequent neutraliza-
tion (pH 7.3 to 7.4), advantageously with NaOH. This solu-
tion at physiological pH is used for mixing with the vaccine,
which may be especially stored in freeze-dried, liquid or
frozen form.

The polymer concentration in the final vaccine composi-
tion can be from 0.01% to 2% w/v, from 0.06 to 1% w/v, or
from 0.1 to 0.6% w/v.

The sub-unit vaccine may be combined with adjuvants, like
oil-in-water, water-in-oil-in-water emulsions based on min-
eral oil and/or vegetable oil and non ionic surfactants such as
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block copolymers, Tween®, Span®. Such emulsions are
notably those described in page 147 of “Vaccine Design—
The Subunit and Adjuvant Approach”, Pharmaceutical Bio-
technology, 1995, or TS emulsions, notably the TS6 emul-
sion, and LF emulsions, notably LF2 emulsion (for both TS
and LF emulsions, see WO 04/024027). Other suitable adju-
vants are for example vitamin E, saponins, and Carbopol®
(Noveon; see WO 99/51269; WO 99/44633), aluminium
hydroxide or aluminium phosphate (“Vaccine Design, The
subunit and adjuvant approach”, Pharmaceutical Biotechnol-
ogy, vol. 6, 1995), biological adjuvants (i.e. C4b, notably
murine C4b (Ogata R T et al.) or equine C4b, GM-CSF,
notably equine GM-CSF (U.S. Pat. No. 6,645,740)), toxins
(i.e. cholera toxins CTA or CTB, Escherichia coli heat-labile
toxins LTA or LTB (Olsen C W et al.; Fingerut E et al;
Zurbriggen R et al. Peppoloni S et al.), and CpG (i.e. CpG
#2395 (see Jurk M et al.), CpG #2142 (see SEQ. ID. NO: 890
in EP 1,221,955)).

The vaccine may also may also contain or comprise one or
more Leishmania antigens, for example, kinetoplastid mem-
brane protein 11 (KMP11).

Leishmania KMP11 antigens are derived from, for
example, L. infantum or L. chagasi. KMP11 is a highly con-
served surface membrane protein present in all members of
the family Kinetoplastidae, and is differentially expressed
both in amastigote and promastigote forms of Leiskmania
(Jardim A. et al.; Jardim A. et al.; Berberich C. et al.). The
nucleic acid sequence of the gene and the amino acid
sequence of the protein KMP11 of Leishmania are available
in public databases, notably as L. infantum in the GenBank
database under the accession numbers X95627 and X95626.
The nucleic acid sequence of L. donovani is also available
from the GenBank database, notably under the accession
number 577039.

The state of the art regarding KMP11, vectors expressing
KMP11 and vaccines are best summarized in patent applica-
tion WO 08/064,181. A plasmid-based vaccine comprising
pVR1020KMP11 is described in example 1 and the canary-
pox virus vector-based vaccine comprising vCP2350 is
described in example 3. WO 08/064,181 also gives informa-
tion regarding adjuvants, formulation, doses and route of
administration.

KMP11 polypeptides and variants or fragments thereof
may be produced, isolated and purified in the same manner set
forth for in vitro expression of sand fly salivary polypeptides.

In one embodiment, the vaccine comprises Lu. longipalpis
salivary polypeptides and/or variants or fragments thereof,
and/or vectors comprising a polynucleotide encoding the Lu.
longipalpis polypeptides and/or variants or fragments
thereof, and/or vectors comprising the KMP11 polynucle-
otide encoding the KMP11 polypeptide and/or fragments or
variants thereof from Leishmania. In one specific, non-limit-
ing example of this embodiment, the Lu. longipalpis salivary
polypeptide includes a polypeptide having at least 70%, at
least 75%, at least 80%, at least 85%, at least 90%, at least
95%, 96%, 97%, 98% or 99% sequence identity to a polypep-
tide having a sequence as set forth in SEQ ID NO: 1, 3,5, 7,
11,13,15,17,23,25,27,29,31,33,35,37,39,41, 43,45, 47,
49,51,53,55,57,59,61,63,65,67,69,71,73,75,77,79, 81,
83, 85, or 87. In another specific, non-limiting example of this
embodiment, the polynucleotide encodes a Lu. longipalpis
salivary polypeptide having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, 96%, 97%, 98%
or 99% sequence identity to a polypeptide having a sequence
asset forthin SEQIDNO: 1,3,5,7,11,13, 15,17, 23,25,27,
29,31,33,35,37,39,41,43,45,47,49, 51,53, 55,57, 59,61,
63, 65, 67, 69, 71, 73, 75,77, 79, 81, 83, 85, or 87. In yet
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another specific, non-limiting example, the polynucleotide
has at least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, 96%, 97%, 98% or 99% to a poly-
nucleotide having a sequence as set forth in SEQ ID NO: 2, 4,
6,8, 12,14, 16, 18,21, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40,
42,44,46,48, 50,52, 54,56, 58, 60, 62, 64, 66, 68, 70,72, 74,
76, 78, 80, 82, 84, 86, 88, 89, 90, or 91.

In a particular embodiment, the vaccine comprises Lu.
longipalpis salivary LIM17 polypeptides and/or variants or
fragments thereof, and/or vectors comprising the polynucle-
otide encoding the Lu. longipalpis LIM17 polypeptide and/or
variants or fragments thereof, and/or vectors comprising the
KMP11 polynucleotide encoding the KMP11 polypeptide
and/or fragments or variants thereof from Leishmania. For
example, the vectors for LIM17 may be selected from the
group consisting of pVR2001LIM17, pNBO002, vCP2390,
vCP2390-SEQ ID NO:6 and MVA-LIM17. The vectors for
KMP11 may be selected from the group consisting of
pVR1020KMP11 and vCP2350. In one embodiment, the vac-
cine comprises plasmids pVR2001 LIM17 and
pVR1020KMP11. In another embodiment, the vaccine com-
prises vectors vCP2390 and vCP2350. In yet another embodi-
ment, the vaccine comprises plasmids pNBO002 and
pVR1020KMP11. In yet another embodiment, the vaccine
comprises vCP2390-SEQ ID NO:6 and vCP2350.

In another particular embodiment, the vaccine comprises
Lu. longipalpis salivary 1.I1.143 polypeptides and/or variants
or fragments thereof, and/or vectors comprising the poly-
nucleotide encoding the Lu. longipalpis L.IL143 polypeptide
and/or variants or fragments thereof, and/or vectors compris-
ing the polynucleotide encoding Leishmania KMP11
polypeptides and/or variants or fragments thereof. For
example, the vectors for LJI[.143 may be selected from the
group consisting of pVR2001LJL.143, pNBO003, vCP2389,
vCP2389-SEQ ID NO:2 and MVA-LIJL143. The vectors for
KMP11 may be selected from the group consisting of
pVR1020 KMP11 and vCP2350. In one embodiment, the
vaccine comprises plasmids pVR2001LJLL.143 and
pVR1020KMP11. In another embodiment, the vaccine com-
prises vectors vCP2389 and vCP2350. In yet another embodi-
ment, the vaccine comprises plasmids pNBOO003 and
pVR1020 KMP11. In yet another embodiment, the vaccine
comprises vectors vCP2389-SEQ ID NO:2 and vCP2350.

In another particular embodiment, the vaccine comprises
Lu. longipalpis salivary 1JL.143 polypeptides, variants
thereof, fragments thereof, and/or vectors comprising the
polynucleotide encoding the Lu. longipalpis 1.J1143
polypeptide and/or variants or fragments thereof, and/or Lu.
longipalpis salivary LIM17 polypeptides and/or variants or
fragments thereof, and/or vectors comprising the LIM17
polynucleotide encoding the Lu. Longipalpis LIM17
polypeptide and/or variants or fragments thereof, and/or
Leishmania KMP11 polypeptides and/or variants or frag-
ments thereof, and/or vectors comprising the KMP11 poly-
nucleotide or gene. For example, the vectors for LJ[.143 may
be selected from the group consisting of pVR2001L.J1.143,
pNBO003, vCP2389, vCP2389-SEQ ID NO:2 and MVA-
LIJL143. The vectors for LIM17 may be selected from the
group consisting of pVR2001LIM17, pNBO002, vCP2390,
vCP2390-SEQ ID NO:6 and MVA-LIM17. The vectors for
KMP11 may be selected from the group consisting of
pVR1020KMP11 and vCP2350. In one embodiment, the vac-
cine comprises plasmids pVR2001LJL.143, pVR2001LIM17
and pVR1020KMP11. In another embodiment, the vaccine
comprises vectors vCP2389, vCP2390 and vCP2350. In yet
another embodiment, the vaccine comprises plasmids
pNBOO003, pNBOO002 and pVR1020KMP11. In another
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embodiment, the vaccine comprises vCP2389-SEQ ID NO:2,
vCP2390-SEQ ID NO:6 and vCP2350 vectors.

The vaccine may also be associated with at least one Leish-
mania antigen, for example inactivated Leishmania.

In a particular embodiment, the Leiskmania strain may be
Leishmania infantum, and/or Leishmania braziliensis. In a
preferred embodiment, the Leishmania strain may be Leish-
mania braziliensis.

These strains of Leishmania may be inactivated by chemi-
cal or physical methods. The chemical methods are notably
BPL, formaldehyde. The physical methods may notably be
sonication. One method for inactivating Leishmania for use
in a vaccine is described in R. Cordeiro Giunchetti et al.,
Vaccine, 2007. The promastigotes are cultivated in NNN/LIT
medium for 6 to 14 days, but more preferably 10 days, until
the differentiation between promastigote procyclic form into
promastigote metacyclic form is achieved on the basis of a
microscopic observation. The culture can then be harvested
by centrifugation (2000xg, 20 minutes, 4° C.). When appli-
cable, the supernatant is discarded and the biomass is washed
three times in saline buffer. Whether the culture is clarified or
not, the promastigote suspension (i.e. crude culture or pro-
mastigote resuspended in saline buffer after centrifugation) is
subsequently disrupted by ultrasound treatment using a
power from 10 to 375 W, but more preferably 40 W, for 1
minute, at 0° C. The batch volume for this treatment is
between 5 and 150 mL, preferably 30 mL. After treatment the
lysate can be stored at —80° C.

The vaccine formulation may be prepared from the protein
concentrate that is obtained following cell lysis. The cell
lysate protein quantity that may be used for vaccination of a
canine is from about 50 pg to about 2000 pg, preferably from
about 50 pg to about 600 pg. Protein concentration is deter-
mined according to the method of Lowry.

The inactivated Leishmania vaccine may be combined
with adjuvants, like those described previously for sub-unit
vaccines.

In one embodiment, the vaccine comprises Lu. longipalpis
salivary polypeptides and/or variants or fragments thereof,
and/or vectors comprising the Lu. longipalpis salivary poly-
nucleotide and/or variants or fragments thereof, and/or inac-
tivated Leishmania. In one specific, non-limiting example of
this embodiment, the Lu. longipalpis salivary polypeptide
includes a polypeptide having at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 95%, 96%, 97%,
98% or 99% sequence identity to a polypeptide having a
sequence as set forth in SEQIDNO: 1,3,5,7, 11, 13, 15,17,
23,25,27,29,31,33,35,37,39,41,43,45,47,49, 51, 53, 55,
57,59,61,63,65,67,69,71,73,75,77,79, 81, 83, 85, or 87.
In another specific, non-limiting example of this embodi-
ment, the polynucleotide encodes a Lu. longipalpis salivary
polypeptide having at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, at least 95%, 96%, 97%, 98% or 99%
sequence identity to a polypeptide having a sequence as set
forthin SEQID NO: 1, 3, 5,7, 11, 13, 15,17, 23, 25, 27, 29,
31,33,35,37,39,41,43,45,47,49, 51, 53,55,57,59, 61, 63,
65,67,69,71,73,75,77,79, 81, 83, 85, or 87. In yet another
specific, non-limiting example, the polynucleotide has at
least 70%, at least 75%, at least 80%, at least 85%, at least
90%, at least 95%, 96%, 97%, 98% or 99% to a polynucle-
otide having a sequence as set forth in SEQ ID NO: 2, 4,6, 8,
12,14,16,18,21,22,24,26,28,30,32,34,36,38,40,42, 44,
46,48,50,52, 54,56, 58,60, 62, 64, 66, 68,70,72,74,76,78,
80, 82, 84, 86, 88, 89, 90, or 91.

In a particular embodiment, the vaccine comprises Lu.
longipalpis salivary LIM17 polypeptides and/or variants or
fragments thereof, and/or vectors comprising the LIM17
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polynucleotide and/or variants or fragments thereof, and/or
inactivated Leishmania. For example, the vectors for LIM17
may be selected among the group consisting of pVR2001
LIM17, pNBO002, vCP2390, vCP2390-SEQ ID NO:6 and
MVA-LIM17, and may be combined with inactivated Leish-
mania selected from the group consisting of sonicated inac-
tivated Leishmania infantum, and/or Leishmania braziliensis.
For example, in one embodiment, the vaccine comprises the
vCP2390 vector and sonicated inactivated Leishmania bra-
ziliensis. In another embodiment, the vaccine comprises the
vCP2390-SEQ ID NO:6 vector and sonicated inactivated
Leishmania braziliensis.

In another particular embodiment, the vaccine comprises
Lu. longipalpis salivary 1.I1.143 polypeptides and/or variants
or fragments thereof, and/or vectors comprising the L.J1.143
polynucleotide and/or variants or fragments thereof, and/or
inactivated Leishmania. For example, the vectors for L.J.143
may be selected from the group consisting of
pVR2001LJL143, pNBO003, vCP2389, vCP2389-SEQ ID
NO:2 and MVA-LIJL143. The inactivated Leishmania may be
selected from the group consisting of sonicated inactivated
Leishmania infantum, and/or Leishmania braziliensis. For
example, in one embodiment, the vaccine comprises the
vCP2389 vector and sonicated inactivated Leishmania bra-
ziliensis. In another embodiment, the vaccine comprises the
vCP2389-SEQ ID NO:2 vector and sonicated inactivated
Leishmania braziliensis.

In another particular embodiment, the vaccine comprises
Lu. longipalpis salivary 1.I1.143 polypeptides and/or variants
or fragments thereof, and/or vectors comprising the L.J1.143
polynucleotide and/or variants or fragments thereof, and/or
Lu. longipalpis salivary LIM17 polypeptides and/or variants
or fragments thereof, and/or vectors comprising the LIM17
polynucleotide and/or variants or fragments thereof, and/or
inactivated Leishmania. For example, the vectors could be
selected for LJL143 from the group consisting of
pVR2001LJL143, pNBO003, vCP2389, vCP2389-SEQ ID
NO:2 and MVA-LIJL.143. For LIM17, the vectors may be
selected from the group consisting of pVR2001LIM17,
pNBO002, vCP2390, vCP2390-SEQ ID NO:6 and MVA-
LIM17. The inactivated Leishmania may be selected from the
group consisting of sonicated inactivated Leishmania infan-
tum, and/or Leishmania braziliensis. In one embodiment, the
vaccine comprises vCP2389 and vCP2390 vectors and soni-
cated inactivated Leishmania braziliensis. In another
embodiment, the vaccine comprises vCP2389-SEQ ID NO:2
and vCP2390-SEQ ID NO:6 vectors and sonicated inacti-
vated Leishmania braziliensis.

Another aspect of the present invention relates to methods
of vaccinating a host against Leishmania using the vaccine
compositions disclosed herein.

The host may be any one or all of humans, felines (for
example, domesticated cats, kittens, big cats and wild cats)
and canines (for example, dogs, bitches, puppies, foxes, jack-
als, and wolves). In one embodiment, the host is a canine.

The routes of administration may be, for example, intra-
muscular (IM) or intradermal (ID) or transdermal (TD) or
subcutaneous (SC). The means of administration may be, for
example, a syringe with a needle, or needle free apparatus, or
a syringe with a needle coupled to electrotransfer (ET) treat-
ment, or needle free apparatus coupled to ET treatment.

Another aspect of the invention relates to the use of a
plasmid-based vaccine according to the present invention for
administration to Leishmania, a host, wherein this adminis-
tration is coupled to ET treatment. The administration of a
plasmid-based vaccine is advantageously intramuscular. The
means of administration is, for example, a syringe and a
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needle. One or several injections may be administered suc-
cessively. Inthe case of several injections, they may be carried
out 2 to 6 weeks apart, for example, about 3 weeks apart. In
one embodiment, a semi-annual booster or an annual booster
is further administered.

For plasmid-based vaccines, advantageous routes of
administration may be ID or IM. This administration may be
through use of a syringe with a needle or with a needle free
apparatus like Dermojet or Biojector (Bioject, Oregon, USA)
or Vetjet™ (Merial) or Vitajet™ (Bioject Inc.), see US 2006/
0034867. The dosage may be from 50 pg to 500 pg per
plasmid. When DMRIE-DOPE is added, 100 pg per plasmid
may be utilized. When canine GM-CSF or other cytokines are
used, the plasmid encoding this protein may be present at a
dosage of from about 200 pg to about 500 pug and may advan-
tageously be 200 pg. The volume of doses can be between
0.01 mland 0.5 ml, for example, 0.25 ml. Administration may
be provided with multiple points of injection.

Alternatively, plasmid-based vaccines may be adminis-
tered via the IM route coupled to electrotransfer (ET) treat-
ment. The ET treatment may be performed using an apparatus
for electrotransfer and the specifications of the manufacturer
(i.e. Sphergen G250 generator (Sphergen SARL, Evry Geno-
pole, France); MedPulser® DNA electroporation system (In-
novio Biomedical Corporation, San Diego, Calif., USA)). In
one embodiment, the apparatus for electrotransfer has a uni-
polar field. The field intensity may be from about 50 to about
250V/cm, from about 50 to about 200 V/cm, or from about 50
to about 175 V/em. The pulse duration may be from about 1 to
about 50 msec, or from about 15 to about 25 msec. The
frequency may be from about 1 to about 50 Hz, or from about
5 to about 15 Hz. The interpulse interval may be from about
1 to 1000 msec, or from about 1 to about 200 msec. The
number of pulses may be from 1 to 20, or from 5 to 10. The
intra tissular intensity may advantageously be up to about 2 A.
The distance between electrodes may be from about 0.2 to
about 1 cm, or from about 0.2 to about 0.5 cm.

For recombinant viral vector-based vaccines, the routes of
administration may advantageously be SC or IM or TD or ID.
This administration may be made by a syringe with a needle
or with a needle free apparatus like Dermojet or Biojector
(Bioject, Oregon, USA) or Vetjet™ (Merial) or Vitajet™
(Bioject Inc.). The dosage may be from about 10° pf to about
10° pfu per recombinant poxvirus vector. When the vector is
a canarypox virus, the dosage may be, for example, from
about 10° pfu to about 10° pfu, or from about 10° pfu to about
102 pfu. The volume of doses may be from about 0.01 ml to
0.2 ml, and is advantageously 0.1 ml. Administration may
comprise multiple points of injection.

For the IM route the volume of the vaccine provided may
be from 0.2 to 2 ml, in particular from about 0.5 to 1 ml. The
same dosages are utilized for any of the vectors of the present
invention.

For sub-unit vaccines, the route of administration may
advantageously be via SC or IM or TD or ID. This adminis-
tration may be made by a syringe with a needle or with a
needle free apparatus like Dermojet or Biojector (Bioject,
Oregon, USA) or Vetjet™ (Merial) or Vitajet™ (Bioject Inc.).
The dosage may be from about 50 to about 500 pg, in par-
ticular from about 50 to about 150 pg, and more particularly
from about 50 to about 100 pg. The volume of the sub-unit
vaccine provided is from 0.2 to 2 ml, in particular from about
0.5to 1 ml.

In another aspect, the present invention relates to a vaccine
strategy, which is based on a prime-boost administration regi-
men, where the primo-administration and the boost adminis-
tration(s) utilize a composition comprising a pharmaceuti-
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cally or veterinary acceptable excipient, diluent or vehicle
and an in vivo expression vector comprising a polynucleotide
sequence, that contains and expresses the Lu. longipalpis
salivary polypeptide and/or variants or fragments thereof.

The present invention relates to the use of in vivo expres-
sion vectors in a prime-boost administration regimen, com-
prising a primo-administration of a vaccine comprising a
pharmaceutically or veterinary acceptable vehicle, diluent or
excipient, an in vivo expression vector containing a poly-
nucleotide sequence for expressing, in vivo, Lu. longipalpis
salivary polypeptides and/or variants or fragments thereof,
followed by a boost administration of a vaccine comprising a
pharmaceutically or veterinary acceptable vehicle or excipi-
ent, an in vivo expression vector containing a polynucleotide
sequence for expressing, in vivo, sand fly Lu. longipalpis
polypeptides and/or variants or fragments thereof as
described above, to protect a host from leishmaniasis and/or
to prevent disease progression in infected hosts.

A prime-boost regimen comprises at least one primo-ad-
ministration and at least one boost administration using at
least one common polypeptide and/or variants or fragments
thereof. The vaccine used in primo-administration may be
different in nature from those used as a later booster vaccine.
The primo-administration may comprise one or more admin-
istrations. Similarly, the boost administration may comprise
one or more administrations.

The routes of administration, doses and volumes are as
previously disclosed herein.

The prime-boost administrations may be advantageously
carried out 2 to 6 weeks apart, for example, about 3 weeks
apart. According to one embodiment, a semi-annual booster
or an annual booster, advantageously using the viral vector-
based vaccine, is also envisaged. The animals are advanta-
geously at least 6 to 8 weeks old at the time of the first
administration.

In a particular embodiment, the prime-boost administra-
tion regimen comprises at least one primo-administration of a
plasmid-based vaccine according to the present invention and
at least one boost-administration of a recombinant viral vec-
tor-based vaccine according to the present invention.

In another particular embodiment, the prime-boost admin-
istration regimen comprises at least one primo-administration
of'a recombinant viral vector-based vaccine according to the
present invention and at least one boost-administration of a
sub-unit vaccine according to the present invention.

In another particular embodiment, the prime-boost admin-
istration regimen comprises at least one primo-administration
of'a recombinant viral vector-based vaccine according to the
present invention and at least one boost-administration of a
plasmid-based vaccine according to the present invention.

In one embodiment, the present invention relates to a
method of vaccinating a subject susceptible to Leishmania
comprising a prime-boost administration regimen wherein
said regiment comprises a primo-administration of a vaccine
comprising, in a pharmaceutically or veterinary acceptable
vehicle, diluent or excipient, a plasmid containing a poly-
nucleotide for expressing, in vivo, a salivary Lu. longipalpis
polypeptide, a variant or fragment of the salivary Lu. longi-
palpis polypeptide, or a mixture thereof, followed by a boost
administration of a vaccine comprising, in a pharmaceutically
or veterinary acceptable vehicle or excipient, a recombinant
viral vector comprising a polynucleotide for expressing, in
vivo, the same salivary Lu. longipalpis polypeptide(s), vari-
ant thereof, fragment thereof, to protect the subject from
leishmaniasis and/or to prevent disease progression in
infected subject.
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In another embodiment, the present invention relates to a
method vaccinating a subject susceptible to Leishmania com-
prising a prime-boost administration regimen wherein said
regiment comprises a primo-administration of a vaccine com-
prising, in a pharmaceutically or veterinary acceptable
vehicle, diluent or excipient, a recombinant viral vector com-
prising a polynucleotide for expressing, in vivo, a salivary Lu.
longipalpis polypeptide, a variant or fragment of the salivary
Lu. longipalpis polypeptide, or a mixture thereof, followed by
a boost administration of a vaccine comprising, in a pharma-
ceutically or veterinary acceptable vehicle or excipient, a
plasmid containing a polynucleotide for expressing, in vivo,
the same salivary Lu. longipalpis polypeptide(s), variant
thereof, fragment thereof, to protect the subject from leish-
maniasis and/or to prevent disease progression in infected
subject.

In yet another embodiment, the present invention related to
a method of vaccinating a subject susceptible to Leishmania
comprising a prime-boost administration regimen wherein
said regiment comprises a primo-administration of a vaccine
comprising, in a pharmaceutically or veterinary acceptable
vehicle, diluent or excipient, a recombinant viral vector com-
prising a polynucleotide for expressing, in vivo, a salivary Lu.
longipalpis polypeptide, a variant or fragment of the salivary
Lu. longipalpis polypeptide, or a mixture thereof, followed by
a boost administration of a vaccine comprising, in a pharma-
ceutically or veterinary acceptable vehicle or excipient, the
same salivary Lu. longipalpis polypeptide(s), variant thereof,
fragment thereof, to protect the subject from leishmaniasis
and/or to prevent disease progression in infected subject.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
pVR2001LIM17 or pPNBOO02 plasmid-based vaccine, and at
least one boost-administration of a vCP2390 or vCP2390-
SEQ ID NO:6 vector-based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
pVR20011LJL143 or pPNBOO003 plasmid-based vaccine, and
at least one boost-administration of a vCP2389 or vCP2389-
SEQ ID NO:2 vector-based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
pVR2001LJ1.143 and pVR2001LIM17 plasmid-based vac-
cine, and at least one boost-administration of a vCP2389 and
vCP2390 vector-based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
pNBO003 and pNBOO002 plasmid-based vaccine, and at least
one boost-administration of a vCP2389-SEQ ID NO:2 and
vCP2390-SEQ ID NO:6 vector-based vaccine.

In yet another embodiment, the prime-boost administra-
tion regimen comprises at least one primo-administration of a
pVR2001LIM17 or pPNBOO02 plasmid-based vaccine, and at
least one boost-administration of a MVA-LIM17 vector-
based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
pVR20011LJL143 or pPNBOO003 plasmid-based vaccine, and
at least one boost-administration of a MVA-LJL143 vector-
based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
pVR2001LJ1.143 and pVR2001LIM17 plasmid-based vac-
cine, and at least one boost-administration of a MVA-LJL143
and MVA-LJM17 vector-based vaccine.

In yet another embodiment, the prime-boost administra-
tion regimen comprises at least one primo-administration of a
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pNBOO003 and pNBOO002 plasmid-based vaccine, and at least
one boost-administration of a MVA-LJL143 and MVA-
LIM17 vector-based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
vCP2390 or vCP2390-SEQ ID NO:6 vector-based vaccine,
and at least one boost-administration of a LIM17 polypeptide
sub-unit vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
vCP2389 or vCP2389-SEQ ID NO:2 vector-based vaccine,
and at least one boost-administration of a L.J.143 polypep-
tide sub-unit vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
vCP2389 or vCP2389-SEQ ID NO:2 and vCP2390 or
vCP2390-SEQ ID NO:6 vector-based vaccine, and at least
one boost-administration of a LIJL.143 polypeptide and
LIM17 polypeptide sub-unit vaccine.

In yet another embodiment, the prime-boost administra-
tion regimen comprises at least one primo-administration of a
MVA-LIM17 vector-based vaccine, and at least one boost-
administration of a LIM17 polypeptide sub-unit vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
MVA-LIJL143 vector-based vaccine, and at least one boost-
administration of a L.J1.143 polypeptide sub-unit vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
MVA-LIJL143 and MVA-LIM17 vector-based vaccine, and at
least one boost-administration of a [J[.143 polypeptide and
LIM17 polypeptide sub-unit vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
vCP2390 or vCP2390-SEQ ID NO:6 vector-based vaccine,
and at least one boost-administration of apVR2001LIM17 or
pNBOO002 plasmid-based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
vCP2389 or vCP2389-SEQ ID NO:2 vector-based vaccine,
and at least one boost-administration of a pVR20011.J1.143
or pPNBOO0O3 plasmid-based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
v(CP2389 and vCP2390 vector-based vaccine, and at least one
boost-administration of a pVR2001LJL143  and
pVR2001LIM17 plasmid-based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
vCP2389-SEQ ID NO:2 and vCP2390-SEQ ID NO:6 vector-
based vaccine, and at least one boost-administration of a
pNBOO003 and pNBO002 plasmid-based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
MVA-LIM17 vector-based vaccine, and at least one boost-
administration of a pVR2001LIM17 or pNBOO0O02 plasmid-
based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
MVA-LIJL143 vector-based vaccine, and at least one boost-
administration of a pVR2001LJL.143 or pPNBOO003 plasmid-
based vaccine.

In another embodiment, the prime-boost administration
regimen comprises at least one primo-administration of a
MVA-LIJL143 and MVA-LIM17 vector-based vaccine, and at
least one boost-administration of a pPNBO003 and pNBO002
plasmid-based vaccine.
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Another aspect of the present invention relates to a kit for
prime-boost vaccination according to the present invention.
The kit may comprise at least two vials: a first vial containing
a vaccine for the primo-vaccination according to the present
invention, and a second vial containing a vaccine for the
boost-vaccination according to the present invention. The kit
may advantageously contain additional first or second vials
for additional primo-vaccinations or additional boost-vacci-
nations.

In one embodiment, the kit may comprise two vials, one
containing a plasmid-based vaccine for the primo-vaccina-
tion according to the present invention, the other vial contain-
ing a recombinant viral vector-based vaccine for the boost-
vaccination according to the present invention.

In another embodiment, the kit may comprise two vials,
one containing a recombinant viral vector-based vaccine for
the primo-vaccination according to the present invention, the
other vial containing a sub-unit vaccine for the boost-vacci-
nation according to the present invention.

In another embodiment, the kit may comprise two vials,
one containing a recombinant viral vector-based vaccine for
the primo-vaccination according to the present invention, the
other vial containing a plasmid-based vaccine for the boost-
vaccination according to the present invention.

It is disclosed herein that individuals who experience an
anti-Leishmania DTH response conversion also have an
increase in antibodies against Lu. longipalpis salivary pro-
teins. Thus, the presence or absence of antibodies to Lu.
longipalpis salivary proteins can be used to ascertain if a
subject has a Leishmania infection.

A method is disclosed herein for diagnosing infection with
Leishmania by detecting the presence of antibodies that spe-
cifically bind one or more polypeptides having an amino acid
sequence as set forth in SEQIDNO: 1,3,5,7, 11, 13, 15,17,
23,25,27,29,31,33,35,37,39,41,43,45,47,49, 51, 53, 55,
57,59,61, 63, 65,67,69,71,73,75,77,79, 81,83, 85, or 87,
or a polypeptide having at least 80%, at least 90%, at least
95%, or at least 99% homologous to one of these polypep-
tides, a conservative variant, a homolog or an immunogenic
fragment of one of these polypeptides. The method can utilize
asingle Lu. longipalpis polypeptide or a combination of these
polypeptides. In certain examples, the method of diagnosis
detects antibodies that specifically bind at least 3, 6, or 10 of
these polypeptides, or immunogenic fragments thereof.

In one embodiment, one or more Lu. longipalpis polypep-
tide can be bound to a solid substrate. For example, the Lu.
longipalpis polypeptide having an amino acid sequence as set
forthin SEQID NO: 1, 3, 5,7, 11, 13, 15, 17, 23, 25, 27, 29,
31,33,35,37,39,41,43,45,47,49, 51, 53, 55,57, 59, 61, 63,
65, 67,69,71,73,75,77,79, 81, 83, 85, or 87 can be bound
to the substrate. One of more of these polypeptides can be
bound to the substrate, for example at least 3, 6, or 10 of these
polypeptides, or an immunogenic fragment thereof. In one
example, one or more polypeptides having a sequence as set
forthin SEQID NO: 1, 3, 5,7, 11, 13, 15, 17, 25, 33, 39, 47,
or 77 can be bound to the substrate. In another example, one
ormore Lu. longipalpis polypeptides having a sequence as set
forth in SEQ ID NO: 1, 3, 5, 7, 11, 13, 15, 17, or 57 can be
bound to the substrate. In one specific, non-limiting example,
at least six Lu. longipalpis polypeptides are bound to a solid
substrate, wherein each of the polypeptides comprises an
amino acid sequence as set forth in SEQ ID NO: 25, SEQ ID
NO: 1 (or3,0r 11, or 13), SEQ ID NO: 5 (or 7, or 15, or 17),
SEQ ID NO: 47, SEQ ID NO: 73, or SEQ ID NO: 77, or an
immunogenic fragment thereof. In another specific, non-lim-
iting example, at least three Lu. Longipalpis polypeptides are
bound to a solid substrate, wherein each of the polypeptides
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comprises an amino acid sequence as set forth in SEQ ID NO:
1(or3,0r11,0r13),SEQIDNO: (or7,0r 15,0r 17), or SEQ
ID NO: 57, or an immunogenic fragment thereof.

In one embodiment, two or more (for example at least 3, 6,
or 10) Lu. longipalpis polypeptides (or immunogenic frag-
ments thereof) are applied to a solid substrate, for example as
a series of “dots,” such as in a “dot blot” assay. In another
embodiment, two or more Lu. longipalpis polypeptides are
applied to a substrate such as in a linear array. In a further
embodiment, Lu. longipalpis polypeptides are applied to a
membrane in a two-dimensional array. In this manner, the
presence of antibodies to more than one Lu. longipalpis
polypeptideis assessed. Each Lu. longipalpis polypeptide can
be applied directly to the surface of a membrane in a single
location or in a combination of locations.

The solid substrate can be a polystyrene bead, a membrane,
achip oraplate. A plastic or glass substrate can be utilized. In
other embodiments, a membrane is utilized that is composed
of porous materials such as nylon, nitrocellulose, cellulose
acetate, glass fibers, and other porous polymers. The surface
of'a solid support may be activated by chemical processes that
cause covalent linkage of polypeptide to the support. How-
ever, any other suitable method may be used for immobilizing
apolypeptide to a solid support including, without limitation,
ionic interactions, hydrophobic interactions, covalent inter-
actions and the like. Once the polypeptide is applied to the
substrate, the substrate can be contacted with a substance,
such as protein-containing solution, which non-specifically
saturates the binding sites thereon. Specific, non-limiting
examples of a protein-containing solution include a solution
made from powdered milk or serum albumin, such as bovine
serum albumin.

A specimen (for example, sera, blood, plasma, urine,
semen, saliva, sputum, lacrimal fluid, lymph fluid) is then
added to the substrate, and the combined specimen and sub-
strate are incubated for a sufficient time to allow specific
binding. Specific binding of antibodies to the Lu. longipalpis
polypeptides disclosed herein, are then detected using any
means known to one of skill in the art. In one embodiment, a
labeled secondary antibody is used to detect the antibodies
that specifically bind the Lu. longipalpis polypeptides. The
label can be a radiolabel (for example, '#°I), an enzymatic
label (for example, alkaline phosphatase or horseradish per-
oxidase), or a fluorescent label (for example, fluoroscein
isothiocyanate). Detection systems for these labels are known
to one of skill in the art. Binding of the specimen, or a
component of the specimen, to the Lu. longipalpis polypep-
tide, as indicated by the presence of the marker, indicates
infection with Leishmania.

In another embodiment, the specimen is adsorbed onto a
solid substrate containing binding sites for polypeptides, such
as antibody molecules. In one embodiment, the solid sub-
strate is a polystyrene bead, a chip, a membrane or aplate. The
substrate is thereafter contacted with a substance, such as a
protein-containing solution that non-specifically saturates the
binding sites thereon. The substrate is then washed with a
buffer. A solution of one or more Lu. longipalpis polypeptides
is then added to the bound specimens. In one embodiment, the
Lu. longipalpis polypeptide is directly labeled. The labeling
of the Lu. longipalpis polypeptide can be brought about by
use of any marker, such as by incorporation of a radioactive
isotope or group, or by coupling this component to an
enzyme, a dyestuff, for example a chromophoric moiety or a
fluorescent group. The enzymes of use are those which can be
colorimetrically, spectrophotometrically, or fluorimetrically
determined. Non-limiting examples of enzymes for use in the
present invention include enzymes from the group of oxi-
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doreductases, such as catalase, peroxidase, glucose oxidase,
beta-glucuronidase, beta-D-glucosidase, beta-D-galactosi-
dase, urease and galactose oxidase. After the labeled Lu.
longipalpis polypeptide is incubated with the solid substrate,
any unbound labeled Lu. longipalpis polypeptide is removed
by washing. Bound labeled Lu. longipalpis polypeptide is
then detected by an appropriate assay. Binding of the labeled
Lu. longipalpis polypeptide to the specimen, or to a compo-
nent of the specimen, is indicative of infection with Leiskma-
nia.

In general, the incubation steps utilized in carrying out the
procedures can be performed in a known manner, such as by
incubating at temperatures between about 4° C. and about 25°
C., for about 30 minutes to about 48 hours. Washings can be
included with an aqueous solution such as a buffer, wherein
the bufter is from about pH 6 to about pH 8, such as by using
an isotonic saline solution of a pH of about 7.

Competitive binding assays are also of use in detecting
infection with Leishmania. One of skill in the art, given the
Lu. longipalpis polypeptides disclosed herein, will readily be
able to design additional assays, such as competitive binding
assays, of use in detecting Leishmania infection.

In another embodiment, the Lu. longipalpis polypeptides
disclosed herein can be included in a diagnostic test kit. For
example, a diagnostic test kit for detecting a Leishmania
infection includes a solid substrate having applied thereon
one or more Lu. longipalpis polypeptide disclosed herein. In
other embodiments, the kit includes written instructions and/
or a container including a specified amount of labeled anti-
bodies to immunoglobulins, such as IgG or IgM, or labeled
secondary antibodies that bind antibodies from a species of
interest. For example labeled antibodies can be provided that
specifically detect dog or human immunoglobulins. The
labeled antibodies can be fluorescently labeled, enzymati-
cally labeled, or radiolabeled. Labeled antibodies used in the
above-described test kits can be packaged in either solution or
lyophilized form suitable for reconstitution.

In another embodiment the test kit includes a specified
amount of one or more Lu. longipalpis polypeptide described
herein in a container, and written instructions. In one
example, the Lu. longipalpis polypeptide is directly labeled.
In another example, the one or more Lu. longipalpis polypep-
tide is unlabeled. If the Lu. longipalpis polypeptide is unla-
beled, a container can also be included with a detection
reagent that specifically binds the Lu. longipalpis polypep-
tide, such as a labeled monoclonal antibody. The kit can also
optionally include a solid substrate for binding the specimen.

The above described process and test kit for detection of
antibodies to the Lu. longipalpis polypeptides disclosed
herein can be utilized in many applications, including, but not
limited to detecting Leishmania infection in a subject using
the methods disclosed herein. The tests and kits disclosed
herein can be used to detect the efficacy of a therapeutic
treatment in a subject. In yet another embodiment, the tests
and kits disclosed herein can also be used to assess a primary
infection with Leishmania or to predict recovery from Leish-
mania infection by taking a body fluid from an infected sub-
ject, for example at various times following infection, and
applying the above described detection procedures.

The invention will now be further described by way of the
following non-limiting examples.

EXAMPLES

Without further elaboration, it is believed that one skilled
in the art can, using the preceding descriptions, practice the
present invention to its fullest extent. The following detailed
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examples are to be construed as merely illustrative, and not
limitations of the preceding disclosure in any way whatso-
ever. Those skilled in the art will promptly recognize appro-
priate variations from the procedures both as to reactants and
as to reaction conditions and techniques.

Construction of DNA inserts, plasmids and recombinant
viral vectors was carried out using the standard molecular
biology techniques described by J. Sambrook et al. (Molecu-
lar Cloning: A Laboratory Manual, 2nd Edition, Cold Spring
Harbor Laboratory, Cold Spring Harbor, N.Y., 1989). All the
restriction fragments used for the present invention were iso-
lated using the “Geneclean” kit (BIO 101 Inc., La Jolla,
Calif.).

Example 1

Construction of the pVR2001LIM17 Plasmid
Expressing the Lu. Longipalpis Salivary LIM17
Polypeptide

The polynucleotide encoding the Lu. longipalpis LIM17
polypeptide is synthesized and has the sequence described in
SEQ ID NO: 8 which contains poly(A) tail. The LIM17
fragment is amplified by PCR and cloned into the TOPO
cloning site of the pVR2001-TOPA donor plasmid (also
referred to as pVR2001-TOPO).

The resultant plasmid, pVR2001LIM17 therefore contains
and expresses a nucleotide encoding a promoter capable of
driving expression in a mammalian cell, a leader peptide for
facilitating secretion/release of a prokaryotic protein
sequence from a mammalian cell, LIM17, topoisomerases
flanking the DNA encoding LJM17, as well as a termination
sequence.

The nucleic acid sequence of one strand of the plasmid
pVR2001LIM17 is described in SEQ ID NO: 9 and in FIG. 1,
wherein BamHI sites are in positions [4-9] and [5051-5056],
the nucleotide sequence encoding the tPA signal peptide is in
position [4976-5062] and the nucleotide sequence encoding
LIM17 is in position [5063-6247].

Example 2

Construction of the pVR2001L.J1.143 Plasmid
Expressing the Lu. Longipalpis Salivary 1.J1.143
Polypeptide

The polynucleotide encoding the Lu. longipalpis 1.J1.143
polypeptide is synthesized and has the sequence described in
SEQ ID NO: 4 which contains poly(A) tail. The LI[.143
fragment is amplified by PCR and cloned into the TOPO
cloning site of the pVR2001-TOPA plasmid as described in
example 1, to generate the plasmid pVR20011LJ1.143.

The nucleic acid sequence of one strand of the plasmid
pVR20011.J1.143 is described in SEQ ID NO: 10 and in FIG.
2, wherein BamHI sites are in positions [4-9] and [5051-
5056], the nucleotide sequence encoding the tPA signal pep-
tide is in position [4976-5062] and the nucleotide sequence
encoding [.JL.143 is in position [5063-5899].

Example 3
Construction of an ALVAC Canarypox Virus Vector
Expressing the Lu. Longipalpis Salivary LIM17
Polypeptide

For a discussion and examples of the plasmid pALVAC,
and the C3 locus, see e.g., U.S. Pat. Nos. 5,756,103; 5,833,
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975; and 6,780,407. The sequence of the vaccinia virus H6
promoter has been previously described (see e.g., Taylor et
al.; Taylor et al.; Guo et al.).

The polynucleotide encoding the Lu. longipalpis LIM17
polypeptide is synthesized and has the sequence described in
SEQ ID NO:6. This polynucleotide is then ligated to the
pALVAC C3H6p donor plasmid resulting in pALVAC
C3H6p-LJM17 containing 5737 base pairs (FIG. 3).

To generate vCP2390-SEQ ID NO:6, the pALVAC
C3H6p-1LJM17 plasmid is linearized with Notl restriction
enzyme. The linearized fragments were individually trans-
fected into ALVAC-infected primary CEF cells using the
calcium phosphate precipitation method (see, Panicali et al.;
Piccini et al.). After 24 h, the transfected cells are harvested,
sonicated and used for recombinant virus screening.

Recombinant plaques are screened based on the plaque lift
hybridization method using a Lu. longipalpis LIM17-specific
probe which is labeled with horse radish peroxidase accord-
ing to the manufacturer’s protocol (Amersham Cat# RPN-
3001). After three sequential rounds of plaque purification,
the recombinants are generated by hybridization confirma-
tion as 100% positive for the Lu. longipalpis LIM17 insert
and 100% negative for the C3 ORF.

A single plaque is selected from the third round of plaque
purification and expanded to obtain P1 (60 mm), P2 (T75
flasks), and P3 (roller bottles) stocks to amplify vCP2390-
SEQ ID NO:6. The infected cell culture fluid from the roller
bottles is harvested and concentrated to produce virus stock.

The construct is sequenced to confirm the sequences of the
Lutzomyia longipalpis LIM17 insert and the C3 left and right
arms around the Lutzomyia longipalpis LIM17 insert in
vCP2390-SEQ ID NO:6.

Example 4

Construction of an ALVAC Canarypox Virus Vector
Expressing the Lu. Longipalpis Salivary LI.143
Polypeptide

The polynucleotide encoding the Lu. longipalpis 1.J1.143
polypeptide is synthesized and has the sequence described in
SEQ ID NO:2. This sequence is then ligated to a pALVAC
C3H6p donor plasmid. The resulting plasmid, pALVAC
C3H6p-1.J1.143 comprises 5400 base pairs (FIG. 5), and is
sequenced to confirm the nucleic acid sequence (SEQ ID NO:
2) of the LI[.143 gene.

To generate vCP2389-SEQ ID NO:2, the pALVAC
C3H6p-1.J1.143 plasmid is linearized with Notl restriction
enzyme. The linearized fragments are individually trans-
fected into ALVAC-infected primary CEF cells by using the
calcium phosphate precipitation method (see, Panicali et al.;
Piccini et al.). After 24 h, the transfected cells are harvested,
sonicated and used for recombinant virus screening.

Recombinant plaques are screened based on the plaque lift
hybridization method using a Lu. longipalpis 1.IJ1.143-spe-
cific probe which is labeled with horse radish peroxidase
according to the manufacturer’s protocol (Amersham Cat#
RPN-3001). After three sequential rounds of plaque purifica-
tion, the recombinants are generated by hybridization confir-
mation as 100% positive for the Lu. longipalpis 1LJ1.143 insert
and 100% negative for the C3 ORF.

A single plaque is selected from the third round of plaque
purification and expanded to obtain P1 (60 mm), P2 (T75
flasks), P3 (roller bottles) stocks to amplify vCP2389-SEQ ID
NO:2. The infected cell culture fluid from the roller bottles are
harvested and concentrated to produce virus stock.
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The construct is sequenced to confirm the sequences of the
Lutzomyia longipalpis 1I1143 insert and the C3 left and right
arms around the Lutzomyia longipalpis 1.IJLL143 insert in
vCP2389-SEQ ID NO:2.

Example 5

Construction of a MVA Vector Expressing the Lu.
Longipalpis Salivary LIM17 Polypeptide

MVA is a modified Ankara strain obtained after more than
570 passages of the Ankara vaccine strain on chicken embryo
fibroblasts (see Stickl & Hochstein-Mintzel; Sutter et al.)
available as ATCC VR-1508. Its adaptation to these cells
caused the excision of 6 regions which are nonessential for its
development and its infectious cycle on this type of cells
(disappearance of about 15% of the viral genome; Meyer et
al.). Exogenous genetic material may be inserted into any of
these excision regions. In the context of the present invention,
foreign genetic material is inserted into excisions 1I and III
which are located using the HindIII restriction fragments N
and A respectively (Altenburger et al.).

Engineering of the recombinant MVA virus expressing
LIM17 is performed as previously described in Staib C. etal.,
with the exception that the 723-base pairs DNA fragment
containing the gfp ORF is replaced by the 1239 base pairs
DNA fragment encoding LIM17 antigen (SEQ ID NO: 6),
generating MVA-LIM17.

Example 6

Construction of a MVA Vector Expressing the Lu.
Longipalpis Salivary 1.J1.143 Polypeptide

Construction of the recombinant MVA virus expressing
LIJL.143 is performed as previously described in Staib C. etal.,
with the exception that the 723-base pairs DNA fragment
containing the gfp ORF is replaced by the 906 base pairs DNA
fragment encoding [.J1.143 antigen (SEQ ID NO: 2), gener-
ating MVA-LJL143.

Example 7

Expression of Lu. Longipalpis Salivary Protein In
Vitro

Expression plasmids containing His-tagged Lu. longipal-
pis salivary antigens encoded by cDNA derived from the
plasmids pVR2001LIM17 (see example 1) and
pVR2001LJ1.143 (see example 2) are constructed and trans-
fected in HEK-293F cells. Supernatants collected at 72 h are
analyzed by HPL.C chromatography using Nickel column and
imidazole gradient. HPL.C fractions positive for the recom-
binant salivary protein with 6x His motif at their C-terminus
are tested with polyclonal sera of mice previously immunized
with the corresponding original cDNA plasmids. Recombi-
nant proteins are tested by SDS-PAGE and Western blotting,
aliquoted in PBS and stored at -70° C.

The sub-unit vaccine comprising LIM17 is referred to
herein as rLJM17. The vaccine is prepared by combining 100
ng of purified recombinant protein LIM17 with 300 pg of the
adjuvant CpG #2142 in 20% Emulsigen® (MVP laborato-
ries) (for CpG #2142, see SEQ. ID. NO: 890 in EP-B1-1,221,
955).

The sub-unit vaccine comprising [L.J[.143 is referred to
herein as r[LJM143. The vaccine is prepared by combining
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100 pg of purified recombinant protein LJ.143 with 300 ug of
the adjuvant CpG #2142 in 20% Emulsigen®.

Example 8
Vaccination of Dogs Against Leishmaniasis

25 dogs (1-2 years old female beagles) are randomly
divided into 5 groups of 5 dogs each. All dogs from groups 1
to 4 are vaccinated at DO (V1) by the intradermal (ID) route
into the ear pinnea using a syringe and a needle with 500 ng of
purified pVR2001LIM17 plasmid (example 1) expressing
LIM17 (groups 1 and 2) or pVR2001LJL.143 plasmid (ex-
ample 2) expressing [.JL.143 (groups 3 and 4).

Dogs from group 1 and group 3 are boosted at D14 (V2)
and D28 (V3) with 500 ug of the same plasmids used for V1
by the transdermal (TD) route in the inner upper part of both
hind legs using the Vetlet™ (Merial) needle-free delivery
device. Dogs from group 1 and group 3 were further boosted
at D42 (V4) with 500 pg of the same plasmids by the intra-
muscular route coupled to electroporation (ET/IM) in the
external side of both thighs using the Sphergen devise and
technology (parameters: 88V, T1=20, T2=80, N=10).

Dogs from groups 2 and 4 are boosted at D14 (V2) and D28
(V3) with 500 pg of the same plasmids used for V1 by the IM
route coupled to electroporation (ET/IM) as described above.
Dogs from groups 2 and 4 are further boosted at D42 (V4) by
the ID route into the ear pinnea as described above with
sub-unit vaccines (see example 7) rLIM17 (group 2) or
rLJ1.143 (group 4), respectively.

All dogs from groups 1 and 2 receive a final vaccine booster
at D192 (V5) by the IM route in the left quadriceps using 10®
pfu of a recombinant canarypox virus vCP2390 (example 3)
expressing LIM17. All dogs from groups 3 and 4 receive a
final vaccine booster at D192 (V5) by the IM route in the left
quadriceps using 10® pfu of a recombinant canarypox virus
vCP2389 (example 4) expressing [.J[.143.

Dogs from group 5 are vaccinated with 500 ng of the
purified parental plasmid pVR2001 which expresses no anti-
gen at DO by ID, D14 by TD, D28 by TD and D42 by ET/IM
and receive a final booster at 192 by the IM route using 10®
pfu of a control recombinant canarypox virus (Purevax™).

Example 9

Construction of the pNBOO002 Plasmid Expressing
the Lu. Longipalpis Salivary LIM17 Polypeptide

The nucleic acid sequence encoding the Lu. longipalpis
LIM17 polypeptide was synthesized and has the sequence
described in SEQ ID NO: 18 which contains poly(A) tail. The
LIM17 fragment was amplified by PCR and cloned into the
TOPO cloning site of the pVR2001-TOPA donor plasmid as
described in example 1, to generate the plasmid pNBOO0O02.

The nucleic acid sequence of one strand of the plasmid
pNBOO002 is described in SEQ ID NO: 19 and in FIG. 11,
wherein BamHI sites are in positions [1819-1824] and [3019-
3024], the nucleotide sequence encoding the tPA signal pep-
tide is in position [1744-1830] and the nucleotide sequence
encoding [LJM17 is in position [1831-3015]. The map of the
pNBOO002 plasmid is shown in FIG. 12.

pNBOO002 is analogous to pVR2001LIM17. In this case,
this construct and the construct of example 1 are identifiable
by the nucleic acid sequence of their inserts, SEQ ID NO: 18
and SEQ ID NO: 8§, respectively.

10

15

20

25

30

40

45

50

55

60

65

36
Example 10

Construction of the pNBOO003 Plasmid Expressing
the Lu. Longipalpis Salivary 1L.I[.143 Polypeptide

The nucleic acid sequence encoding the Lu. longipalpis
LJL.143 was synthesized and has the sequence described in
SEQ ID NO: 14, which contains poly(A) tail. The LI[.143
fragment was amplified by PCR and cloned into the TOPO
cloning site of the pVR2001-TOPA plasmid, as described in
example 1, to generate the plasmid pNBOO003.

The nucleic acid sequence of one strand of the plasmid
pNBOO003 is described in SEQ ID NO: 20 and in FIG. 13,
wherein BamHI sites are in positions [1819-1824] and [2671-
2676], the nucleotide sequence encoding the tPA signal pep-
tide is in position [1744-1830] and the nucleotide sequence
encoding [.J1.143 is in position [1831-2667]. The map of the
pNBOO003 plasmid is shown in FIG. 14.

pNBOO003 is analogous to pVR2001 L.J1.143. In this case,
this construct and the construct of example 2 are identifiable
by the nucleic acid sequence of their inserts, SEQ ID NO: 14
and SEQ ID NO: 4, respectively.

Example 11

Construction of an ALVAC Canarypox Virus Vector
Expressing the Lu. Longipalpis Salivary LIM17
Polypeptide

For discussion and examples of the plasmid pALVAC and
the C3 locus, see e.g., U.S. Pat. Nos. 5,756,103; 5,833,975;
and 6,780,407. The sequence of the vaccinia virus H6 pro-
moter has been previously described (see e.g., Taylor et al.;
Taylor et al.; Guo et al.).

The nucleic acid sequence encoding the Lu. longipalpis
LIM17 polypeptide was synthesized and has the sequence
described in SEQ ID NO:6. This sequence was codon-opti-
mized for mammalian expression by Geneart GmbH (Re-
gensburg, Germany), resulting in the sequence described in
SEQID NO:91, which encodes the LIM15 polypeptide (SEQ
ID NO:5).

This codon-optimized sequence was then ligated to the
pALVAC C3H6p donor plasmid to generate pALVAC
C3H6p-LIM17 containing 5737 base pairs (FIG. 3). The
resulting plasmid, pALVAC C3H6p-LLJIM17, was sequenced
and confirmed to contain the nucleic acid sequence (SEQ ID
NO:91) of the LIM17 gene.

To generate vCP2390, the pALVAC C3H6p-LIM17 plas-
mid was linearized with Notl restriction enzyme. The linear-
ized fragments were individually transfected into ALVAC-
infected primary CEF cells by using the calcium phosphate
precipitation method described previously (Panicali et al.;
Piccini et al.). After 24 h, the transfected cells were harvested,
sonicated and used for recombinant virus screening.

Recombinant plaques were screened based on the plaque
lift hybridization method using a Lu. longipalpis synthetic
LIM17-specific probe which was labeled with horse radish
peroxidase according to the manufacturer’s protocol (Amer-
sham Cat# RPN-3001). After three sequential rounds of
plaque purification, the recombinants were generated and
confirmed by hybridization as 100% positive for the synthetic
LIM17 insert and 100% negative for the C3 ORF.

A single plaque was selected from the third round of plaque
purification and expanded to obtain P1 (60 mm), P2 (T75
flasks), P3 (roller bottles) stocks to amplify vCP2390. The
infected cell culture fluid from the roller bottles was harvested
and concentrated to produce virus stock.
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The construct was sequenced to confirm the sequences of
the codon-optimized LIM17 insert and the C3 left and right
arms around the codon-optimized LIJM17 insert in vCP2390.

The vCP2390 vector is illustrated in FIG. 4. The nucleic
acid sequences for both vCP2390 strands are described in
FIG. 4.

Example 12

Construction of an ALVAC Canarypox Virus Vector
Expressing the Lu. Longipalpis Salivary LI.143
Polypeptide

The nucleic acid sequence encoding the Lu. longipalpis
LJL.143 was synthesized and has the sequence described in
SEQ ID NO:2. This sequence was codon-optimized for mam-
malian expression by Geneart GmbH (Regensburg, Ger-
many), resulting in the sequence described in SEQ ID NO:22,
which encodes the L.J1.143 protein (SEQ ID NO:1).

This codon-optimized sequence was then ligated to the
pALVAC C3H6p donor plasmid resulting in pALVAC
C3H6p-1.J1.143 containing 5400 base pairs (FIG. 5), which
was sequenced and confirmed to contain the nucleic acid
sequence (SEQ ID NO:22) of the LJL143 gene.

To generate vCP2389, the plasmid pALVAC C3H6p-
LIJL.143 plasmid was linearized with Notl restriction enzyme.
The linearized fragments were individually transfected into
ALVAC-infected primary CEF cells by using the calcium
phosphate precipitation method (see, Panicali et al.; Piccini et
al.). After 24 h, the transfected cells were harvested, sonicated
and used for recombinant virus screening.

Recombinant plaques were screened based on the plaque
lift hybridization method using a Lu. longipalpis synthetic
LIJL.143-specific probe which was labeled with horse radish
peroxidase according to the manufacturer’s protocol (Amer-
sham Cat# RPN-3001). After three sequential rounds of
plaque purification, the recombinants were generated and
confirmed by hybridization as 100% positive for the synthetic
LIJL.143 insert and 100% negative for the C3 ORF.

A single plaque was selected from the third round of plaque
purification and expanded to obtain P1 (60 mm), P2 (T75
flasks), P3 (roller bottles) stocks to amplify vCP2389. The
infected cell culture fluid from the roller bottles was harvested
and concentrated to produce virus stock.

After sequencing, the results showed that the sequence of
the synthetic L.J.143 insert and the C3 left and right arms
around the synthetic [LJ1.143 insert in vCP2389 were correct.

The vCP2389 vector is illustrated in FIG. 6.

Example 13

Expression of Lu. Longipalpis Salivary Protein In
Vitro

Expression plasmids containing His-tagged Lu. longipal-
pis salivary antigens encoded by ¢cDNA derived from plas-
mids pNBOO0O02 (see example 9) and pPNBOO003 (see example
10) were constructed and transfected into HEK-293F cells.
Supernatants collected at 72 h were analyzed by HPL.C chro-
matography using Nickel column and imidazole gradient.
HPLC fractions positive for the recombinant salivary protein
with 6xHis motif at their C-terminus were tested with poly-
clonal sera of mice previously immunized with the corre-
sponding original ¢cDNA plasmids. Recombinant proteins
were tested by SDS-PAGE and Western blotting, aliquoted in
PBS and stored at —70° C.
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The sub-unit vaccine comprising LIM17 is referred to
herein as rLJM17. The vaccine is prepared by combining 100
ng of purified recombinant protein LIM17 with 300 pg of the
adjuvant CpG #2142 in 20% Emulsigen® (MVP laborato-
ries) (for CpG #2142, see SEQ. ID. NO: 890 in EP 1,221,
955).

The sub-unit vaccine comprising [L.J[.143 is referred to
herein as r[.J1.143. The vaccine is prepared by combining 100
ng of purified recombinant protein L.J1.143 with 300 ug of the
adjuvant CpG #2142 in 20% Emulsigen®.

Example 14
Vaccination of Dogs Against Leishmaniasis

25 dogs (1-2 years old female beagles) were randomly
divided into 5 groups of 5 dogs each. All dogs from groups 1
to 4 were vaccinated at DO (V1) by the intradermal (ID) route
into the ear pinnea using a syringe and a needle with 500 ng of
purified pNBOO002 plasmid (example 9) expressing LIM17
(groups 1 and 2) or pNBO003 plasmid (example 10) express-
ing L.JL.143 (groups 3 and 4) antigens, respectively.

Dogs from group 1 and group 3 were boosted at D14 (V2)
and D28 (V3) with 500 ug of the same plasmids used for V1
by the transdermal (TD) route in the inner upper part of both
hind legs using the Vetlet™ (Merial) needle-free delivery
device. Dogs from group 1 and group 3 were further boosted
at D42 (V4) with 500 pg of the same plasmids by the intra-
muscular route coupled to electroporation (ET/IM) in the
external side of both thighs using the Sphergen devise and
technology (parameters: 88V, T1=20, T2=80, N=10).

Dogs from groups 2 and 4 were boosted at D14 (V2) and
D28 (V3) with 500 pg of the same plasmids used for V1 by the
IM route coupled to electroporation (ET/IM) as described
above. Dogs from groups 2 and 4 were further boosted at D42
(V4) by the ID route into the ear pinnea as described above
with sub-unit vaccines (see example 13) r.JM17 (group 2) or
rL.JL.143 (group 4), respectively.

All dogs from groups 1 and 2 received a final vaccine
booster at D192 (V5) by the IM route in the left quadriceps
using 10® pfu of a recombinant canarypox virus vCP2390
(example 11, having SEQ ID NO: 21 as insert) expressing
LIM17. All dogs from groups 3 and 4 received a final vaccine
booster at D192 (V5) by the IM route in the left quadriceps
using 10° pfu of a recombinant canarypox virus vCP2389
(example 12, having SEQ ID NO: 22 as insert) expressing
LJL143.

Dogs from group 5 were vaccinated with 500 pg of the
purified parental plasmid VR2001 which expresses no anti-
gen at DO by ID, D14 by TD, D28 by TD and D42 by ET/IM
and received a final booster at D192 by the IM route using 10*
pfu of a control recombinant canarypox virus (Purevax™).

Specific and significant humoral immunity to both LIM17
and L.J1.143 was evidenced by ELISA in vaccinated dogs (see
FIG. 7). 96-well plates (Maxisorp™, Nunc) were coated
overnight at 4° C. with rLIJM17 protein (2 pg/mL) orr[.J.143
(2 ug/mL). Dog serum was successively added to the plates in
triplicate at a dilution of 1/50 with alkaline phosphatase-
conjugated AffiniPure rabbit anti-dog IgG (Jackson Immu-
noResearch) at 1/5000 and p-nitrophenylphosphate (Sigma).
Absorbance was measured at 405 nm using a Spectramax
Plus (Molecular Devices).

Significant antibody titers persisted up to 6 months after V4
administration. The vCP booster (V5) recalled specific anti-
body responses in vaccinated dogs efficiently. Post vCP
anamnestic responses established the expression of L.J[.143
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and LIM17 from vCP2389 and vCP2390 respectively, and
the ability of the vectors to boost humoral immune responses
in vivo.

PBMC from dogs taken 2 weeks after the V5 administra-
tion were stimulated by 2 pairs of salivary gland homogenate
(SGH), LIL143 (4 ug), and LIM17 (4 pg), or by ConA (4 ng).
PBMCs that were non-stimulated by medium (med) served as
controls. IFN-gamma production was evaluated by measur-

ing the levels of IFN-gamma secretion in the medium at 72
hours (Quantikine ELISA; R&D Systems).

The results are illustrated in FIG. 8. Addition of purified
recombinant LIM17 or LJL.143 proteins caused PBMCs from
LIM17- or LIL.143-vaccinated dogs to increase secretion of
IFN-gamma. No increased secretion of IFN-gamma was evi-
denced when PBMCs were in the presence of control medium
(med).

The addition of ConA or SGH to PBMCs from LIM17- or
LIJL.143-vaccinated dogs also caused an increased secretion
of IFN-gamma. Notably, the LIM17 antigen caused very
strong INF-gamma responses in animals of group 2 (1800
pg/mL), and also caused a strong response in animals of
group 1 (200 pg/mL). The L.J1.143 antigen also caused very
strong INF-gamma responses in animals of groups 3 and 4,
with more than 2000 pg/ml., which were comparable to
results seen when PBMCs were stimulated by ConA.

2 weeks after the V5 administration, PBMCs were isolated
from two dogs that had been vaccinated with LIM17 and
LIL143. Autologous T cells lymphocytes (5.10° cells) were
stimulated with either 25 pug of recombinant LIM17, 25 pg of
recombinant [.J[.143, or 4 ug of ConA. Cells were then incu-
bated in the presence of macrophages infected by Leiskmania
chagasi amastigotes (infected ata 5:1 ratio). Lipopolysaccha-
rides (LPS) and non-stimulated T cells (NT, no treatment)
served as controls. Cells were evaluated for efficiency of
killing which was measured by a significant reduction in the
percent of infected macrophages (FIG. 9).

Lymphocytes stimulated with recombinant LJM17 or
recombinant [.J[.143 were as cytototic to macrophages as
lymphocytes that had been stimulated by the non-specific
mitogen ConA.

LJL143- and LIM17-vaccinated and control dogs were
fitted with a Velcro collar device. The Velcro collar device was
prepared by disposing twenty uninfected 6 day old female Lu.
longipalpis were in a 10 mm-thin Plexiglas device which
contained a secured screw and a nylon mesh on one of'its sides
so that sand flies were able to probe through the mesh. The
device was kept at 25° C. before exposure to limit condensa-
tion and was then firmly attached to a Velcro collar for 10
minutes on the shaved belly of LI[.143- and [LJM17-vacci-
nated and control dogs. Dogs were unrestrained throughout
the time of exposure. 4 mm or 6 mm-skin punches biopsies
(Acuderm) were taken from the belly of anesthetized dogs 48
hours after the sand fly bites.

Biopsies were stored in neutral-buffered formaldehyde
(10% formalin) and were then routinely processed for stain-
ing with hematoxylin/eosin (H & E), Luna’s, Toludine blue
and immunohistochemical procedures for CD3 and macroph-
age/monocyte markers (Mac). FIG. 10 provides the immuno-
histochemical results of sand fly bite sites. Specific immune
cellular infiltration (darker spots on the pictures) is observed
on vaccinated dogs whereas no infiltration was observed on
control dogs.
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Example 15

Vaccination of Dogs with LJ[.143 and LIM17
Salivary Proteins Produce a Protective Immune
Response that Killed Leishmania Chagasi
Amastigotes In Vitro

In this study, Lu. longipalpis salivary proteins were tested
to determine if they are immunogenic in dogs. In addition, Lu.
longipalpis salivary proteins were identified that can produce
a protective cellular immune response and kill Leishmania
infantum in an in vitro assay.

To identify these salivary components, an in vivo high-
throughput DNA-based reverse antigen-screening assay was
developed. This screening identified two strong DTH-induc-
ing antigens out of the 35 most abundant proteins in the
salivary glands of Lu. longipalpis. These data were further
validated with recombinant proteins, resulting in the confir-
mation of DTH-inducing potential for the Lu. longipalpis
salivary proteins LIM17 (SEQ ID NO:5) and L.JL.143 (SEQ
ID NO:1). Furthermore, peripheral blood mononuclear cells
of' dogs vaccinated with L.J[.143 and LLJM17 produced inter-
feron (IFN)-y upon stimulation with the salivary recombinant
proteins and, more importantly, stimulation of these cells
with the recombinant proteins resulted in the killing of Leish-
mania infantum in vitro. These molecules represent therefore
strong candidates to be used as a vaccine to control Leishma-
nia infantum in dogs.

Material and Methods

Dogs:

1-2 year old female beagles (Marshall Farms) were housed
at the animal facility of NIH, Bethesda, USA, following the
Animal Care and User Committee guidelines. They were
well-fed animals under constant scrutiny for health problems
by a veterinarian and had all received routine vaccinations.
No ectoparasitic treatments were administrated during the
last four months before sand fly exposure experiments.

Sand Flies:

Lutzomyia longipalpis, Jacobina strain, were reared using
as larval food a mixture of fermented rabbit feces and rabbit
food. Adult sand flies were offered a cotton swab containing
20% sucrose but were starved from sugar 24 hours before
exposure experiments. Some females were used for dissec-
tion of salivary glands at 4-7 days following emergence and
salivary gland homogenates (SGH) were prepared as
described above.

Exposure to Sand Fly Bites:

Six day old female Lu. longipalpis were placed in a 10
mm-thin Plexiglas device. The device contained a secured
screw and a nylon mesh on one of'its sides for sand fly probing
through it. The device was kept at 25° C. before exposure to
limit condensation and was firmly attached with a Velcro
collar on the shaved neck of dogs for 20 minutes. Dogs were
unrestrained throughout the time of exposure.

Reverse Antigen-Screening (RAS):

Dogs pre-exposed to sand fly bites were anesthetized and
injected intradermally with DNA plasmids or recombinant
proteins. Injection sites were separated from each other by 15
mm. For DNA plasmids, the molecules were coded and ran-
domly regrouped for each dog prior to injection on the belly.
The code was broken only after induration and erythema
measurements were completed. For DNA-RAS, 38 samples
were injected in a total volume of 40 uL, including PBS, 1 pair
of Lu. longipalpis SGH diluted in PBS, and 20 pg of control
vector and the 35 recombinant DNA plasmids, diluted in
PBS, encoding Lu. longipalpis individual salivary proteins.
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For protein-RAS, 5 samples were injected in duplicates (40
ul) including PBS, 1 pair of Lu. longipalpis SGH diluted in
PBS, and 3 Lu. longipalpis salivary recombinant proteins
(300 ng). Measure of induration and erythema diameters were
performed 48 hours after intradermal injection of the
samples.

Histology and Real-Time PCR on Skin Punch Biopsies:

4 mm or 6 mm-skin punches biopsies (Acuderm) were
taken from the neck or belly of anesthetized dogs and split
into two equal halves. One half was stored in neutral-buffered
formaldehyde (10% formalin) then routinely processed for
staining with hematoxylin/eosin, Luna’s, Toludine blue and
immunohistochemical procedures for CD3 and macrophage/
monocyte markers. The other half, stored in RNAlater
(Sigma), was used for RNA extraction (Agencourt® RNAd-
vance™ Tissue, Beckman Coulter). RNA were reverse-tran-
scribed (Transcriptor first strand cDNA synthesis, Roche) and
used for Real-time PCR using the LightCycler 480 (Roche),
primer set (0.2 uM final concentration) and FAM/TAMRA
dual-labeled probes to a total of 15 pl per reaction in tripli-
cates. Primers and probes for canine IL4, I1.12, TGF-f3, IFN-y
and GAPDH were described previously (Breathnach et al.).
Amplification conditions, acquisition, melting curve analysis
and standard curve were performed as described previously
(Breathnach et al.). Expression levels of the interested gene
were normalized to endogenous GAPDH levels to control for
RNA quantity.

Recombinant cDNA:

From a ¢cDNA library (see above), the 35 most abundant
molecules from Lu. longipalpis salivary glands were selected
and their cDNA cloned in the pVR2001-TOPO vector by
standard cloning techniques. Plasmids were prepared using
GenFlute™ endotoxin-Free Plasmid Megaprep (Sigma),
cleaned with ultrapure water using Centricon® Plus-20 (Mil-
lipore) and eluted in PBS. Quality control of the 35 purified
plasmids included endotoxin measurements, restriction pro-
file analyses and sequencing. Purified salivary DNA plasmids
were sterilely filtered and stored at —=70° C.

Recombinant Proteins:

Expression plasmids containing His-tagged Lu. longipal-
pis salivary antigens encoding cDNA derived from the paren-
tal salivary DNA plasmids were constructed as described
(Oliveira et al.) and transfected in HEK-293F cells. Superna-
tants collected at 72 h were submitted to HPLC chromatog-
raphy using Nickel column and imidazole gradient. HPL.C
fractions positive for the recombinant salivary protein with 6x
His motif at their C-terminus were tested with polyclonal sera
of' mice previously immunized with the corresponding origi-
nal cDNA plasmids. Recombinant proteins were tested by
SDS-PAGE and Western blotting, aliquoted in PBS and
stored at -70° C.

Recombinant Canarypox Viruses:

Two canarypox viruses derived from ALVAC vectors
expressing respectively the LJL.143 (vCP2389) or LIM17
(vCP2390) antigens were generated using standard methods
and validated by sequencing of viral DNA, RT-PCR on
mRNA of infected cells and Western Blotting of supernatants
of'infected cells. Purevax™ ferret distemper vaccine (Merial)
was used as control of canarypox virus injections.

Immunization of Dogs with Salivary Vaccines:

25 dogs were randomly divided in 5 groups of 5 dogs each.
All dogs from groups 1 to 4 were vaccinated at DO (V1) by the
intradermal (ID) route into the ear pinnea using a syringe and
a needle with 500 pg of purified plasmid expressing LJIM17
(groups 1 and 2) or LIL143 (groups 3 and 4) antigens, respec-
tively. Dogs from group 1 and group 3 were boosted at D14
(V2)and D28 (V3) with 500 pg of the same plasmids used for
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V1 by the transdermal (TD) route in the inner upper part of
both hind legs using the VetJet™ (Merial) needle-free deliv-
ery device. Dogs from group 1 and group 3 were further
boosted at D42 (V4) with 500 pg of the same plasmids by the
intramuscular (IM) route coupled to electroporation in the
external side of both thighs using the Sphergen devise and
technology (parameters: 88V, T1=20, T2=80, N=10). Dogs
from groups 2 and 4 were boosted at D14 (V2) and D28 (V3)
with 500 pg of the same plasmids used for V1 by the IM route
coupled to electroporation as described above. Dogs from
groups 2 and 4 were further boosted at D42 (V4) with 100 ng
of aforementioned purified recombinant protein LIJMI17
(rLLIM17) (group 2) or LIL.143 (rL.JL.143) (group 4) in asso-
ciation with 300 ng CpG ODN in 20% Emulsigen® (MVP
laboratories) by the ID route into the ear pinnea as described
above. All dogs from groups 1 to 4 received a final vaccine
booster at D192 (V5) by the IM route in the left quadriceps
using 10® pfi1 of a recombinant canarypoxvirus vCP2390 and
vCP2389 expressing respectively LIM17 (groups 1 and 2) or
LJL.143 (groups 3 and 4) antigens. Dogs from group 5 were
vaccinated at D0, D14, D28 and D42 with 500 pg of the
purified parental plasmid VR2001 which expresses no anti-
gen and received a final booster at D192 by the IM route using
10® pfu of a control recombinant canarypoxvirus (Pure-
vax™),

ELISA:

96-well plates (Maxisorp™, Nunc) were coated overnight
at 4° C. with Lu. longipalpis SGH (5 pairs/ml), rLJIM17
protein (2 pg/ml) or rLJL143 (2 pg/ml). Dog serum in
triplicate at 1/50 dilution, alkaline phosphatase-conjugated
AffiniPure rabbit anti-dog 1gG (Jackson ImmunoResearch) at
1/5000 and p-nitrophenylphosphate (Sigma) were succes-
sively added to the plates. 405 nm absorbance was measured
using a Spectramax Plus (Molecular Devices). IFN-y produc-
tion in cell supernatants was measured after 72 h (Quantikine
ELISA; R&D Systems) after stimulation with SGH (1 or 2
pairs), conA (4 ng), rLLIM17 (2 or 10 pg) or rLJL143 (2 or 10
ung).

Anti-Leishmanial Activity:

Canine monocyte-derived macrophages were prepared as
using standard methods. Autologous T cells (5x10° cells)
were taken from the culture after 1 week, stimulated with Lu.
longipalpis SGH (2 pairs), conA (4 pg), rLIM17 (25 pg) or
rL.JL.143 (25 pg), and put back in presence of macrophages
infected by L. infantum infected at a 5:1 ratio. Anti-leishma-
nial activity was assessed by changes in the percentages of
infected cells and number of amastigotes per macrophage
after microscopic examination of Giemsa-stained prepara-
tions.

Bites of Lutzomyia Longipalpis Sand Flies Induce a Strong
Delayed Type Hypersensitivity Response in Dogs

Inrodent models, cellular immunity characterized by a Thl
delayed type hypersensitivity (DTH) response to sand fly
salivary proteins, protect animals from cutaneous and vis-
ceral leishmaniasis. There is no information pertaining to the
presence and nature of cellular immunity to sand fly saliva in
dogs, the main reservoirs of visceral leishmaniasis caused by
Leishmania infantum (chagasi) in Europe and Latin America.
Thus, the early kinetics of anti-saliva immunity in dogs fol-
lowing exposure to bites of Lutzomyia longipalpis, the vector
of Leishmania infantum chagasi in Latin America, was inves-
tigated. Seven of nine beagles showed specific anti-saliva
antibodies one week after the third exposure to bites (FIG.
19A). Apart from a single dog, these animals showed a strong
1g(G2 antibody response in the absence of IgG1 (FIG. 19A).
One dog showed a mixed IgG2/IgG1 antibody response. To
investigate whether dogs exposed to sand fly bites develop a
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DTH response, the skin induration at the bite site up to 96
hours following each exposure was measured. Following the
second exposure to sand fly bites, a small induration was
observed in the 7 dogs that produced significant levels of Lu.
longipalpis 1gG antibodies (FIG. 19B). This was character-
ized by a localized erythema, swelling and eventually thick-
ening of the skin. The intensity and duration of the observed
induration was significantly increased following the third
exposure lasting up to 96 hours following sand fly bites (FIG.
19B). This induration was not observed after the first expo-
sure in naive animals (FI1G. 19B). Histological analyses of the
induration site show minimal inflammation characterized by
scattered perivascular lymphocytes and rare neutrophils
within the superficial dermis 48 hours following the first and
second exposure (FIG. 19C). A dramatic increase in the cel-
Iular infiltrate was noted 48 hours following the third expo-
sure. This was characterized by a prominent thickening of the
epidermis and the presence of multifocal infiltrates of inflam-
matory cells consisting of lymphocytes, macrophages and
eosinophils (FIG. 19D). Based on the timing of the reaction as
well as the nature of the infiltrate, it was concluded that sand
fly saliva induces a delayed-type hypersensitivity reaction in
the skin of dogs after repeated exposures.
Lutzomyia longipalpis Salivary Proteins that Induce a DTH in
Dogs

Salivary molecules of Lu. longipalpis which are respon-
sible for the generation of a DTH response in dogs was
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LIM17 and LIM111, among several other salivary recombi-
nant proteins, was prepared (FI1G. 21A). LIJL143 and LIM17
recombinant proteins reproduced the DTH response observed
upon injection of their respective DNA plasmids (FIGS. 21B
and 21C) including the recruitment of lymphocytes and mac-
rophages to the site of injection (FIG. 21D).

Dogs Immunized with [LJ[.143 and L.IM17 Produce IFN-y
Specific to Recombinant Salivary Proteins.

Dogs (5 per group) were immunized with DNA plasmids
coding for L.J[.143, LIM17 or control DNA plasmid, a prime
boost with the respective recombinant salivary proteins and a
final immunization with canarypox virus expressing the
respective salivary proteins (Table 1). PBMCs from immu-
nized dogs were stimulated with up to 4 ug of their respective
recombinant protein, ConA and 1 pair of salivary gland
homogenate (SGH). LJ[.143 vaccinated dogs produced sig-
nificant levels of IFN-y five weeks post-fourth vaccination
and before canarypox injection (FIG. 22A). More impor-
tantly, the native [LJ[.143 protein present in 1 pair of salivary
gland homogenate was able to generate a similar response in
LIJL.143 vaccinated dogs (FIG. 22A). LIM17 vaccinated dogs
produced a considerable lower levels of IFN-y compared to
LJL.143 vaccinated dogs (FIG. 22A). A similar profile was
observed two weeks after canarypox vaccination, where
PBMCs from dogs vaccinated with LJ1.143 produced two
fold higher IFN-y compared to their pre-pox status (FIG.
22B).

TABLE 1
Group Antigen DO (V1) D14 (V2) D28 (V3) D42 (V4) D 192 (V5)
1 LIM17 ID-cDNA TD-cDNA TD-cDNA IM/ET-cDNA ~ IM-vCP
2 LIM17 ID-cDNA IM/ET-cDNA IM/ET-cDNA  ID-protein IM-vCP
3 LIL143 ID-cDNA TD-cDNA TD-cDNA IM/ET-cDNA  IM-vCP
4 LIL143 ID-cDNA IM/ET-cDNA IM/ET-cDNA  ID-protein IM-vCP
5 Control ID-cDNA TD-cDNA TD-cDNA IM/ET-cDNA  IM-vCP

investigated. Transcripts coding for the 35 most abundant
secreted proteins from the salivary glands of this species were
identified above. Identifying candidates capable of inducing a
cellular immune response from a large pool of antigens in
large animals such as dogs is prohibitive in terms of cost and
space. To overcome this obstacle, a reverse antigen screening
approach was developed that consisted of exposing a minimal
number of dogs (five) to sand fly bites and injecting each
animal with up to 38 samples (35 DNA plasmids encoding for
salivary proteins and three controls) (FIG. 20A). Out of the 35
injected DNA plasmids only 4 (LIM17, LIM11, LJIL.143 and
LIJL.138) induced a significant erythema in more than 3 dogs,
48 hours after challenge (FIG. 20B) and only 2 DNA plasmids
(LJL143 and L.IM17) produced a strong induration in 3 dogs,
48 hours after challenge (FIG. 20B). The majority of the
injected plasmids did not produce a significant erythema or
induration (FIG. 20B) and the injection of PBS and empty
vector control induced minimal erythema at the site of injec-
tion compared to LIM17 and LJ[.143 (FIG. 20C). The speci-
ficity and reactivity of injected DNA plasmids is shown in
FIG. 20D. Based upon these results LIM17 and [LJL.143 were
chosen for further analysis. LJ.143 and LIM17 induced the
production of cytokines indicative of a Thl environment at
the injection site, including 1[.-12 and IFN-y (FIG. 20E).
Histological sections taken 48 hours after challenge show that
LJL.143 and LIM17 recruit lymphocytes and macrophages at
the site of injection indicative of a classical delayed type
hypersensitivity (DTH) response (FIG. 20F). To validate the
specificity of this approach soluble highly purified L.JL.143,
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Vaccination with LJL.143 and LIM17 Generates a Protective
Immune Response that Kills Leishmania chagasi Amastig-
otes In Vitro.

Infected macrophages from PBMCs of two dogs vacci-
nated with LIM17 and LJ[.143 efficiently killed Leishmania
chagasi amastigotes following the addition of autologous
lymphocytes stimulated with LIM17 and LJ1.143 recombi-
nant proteins respectively (FIG. 23). The efficiency of killing
was measured by a significant reduction in the percent of
infected macrophages (FIG. 23A) as well as in the number of
amastigotes per macrophages (FIG. 23B). This killing effect
was comparable to that observed upon the addition of the
non-specific mitogen ConA (FIG. 23).

Example 16

Production of an Immune Response in Dogs

Twelve dogs approximately three years old with natural
immunity against Leishmaniasis are injected via an intrader-
mal route (ID) in the back after shaving, with 100 pg of each
individual plasmid suspended in 100 pl of PBS. Each plasmid
is injected at a different point. The points are separated by at
least 3 cm to avoid interference between DTH responses. The
negative control (100 ul of buffer) is also inoculated by 1D
route.

The DTH response is assessed 72 hours after injection by
measuring the larger diameter of the skin tumefaction area.
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The results are expressed as the mean value of the tumefaction
area for all the dogs and as a percentage of dogs having a
positive DTH response. A positive DTH is a tumefaction area
diameter greater than or equal to 4 mm at 72 hours after
injection.

In a second study, 10 naive dogs 4 to 6 months old are
immunized by ID injection in 10 points (100 pl per point) in
the right ear with a pool of the plasmids encoding a Lu.
longipalpis polypeptide, 100 ng for each one suspended in
1000 pl of PBS. On day 21, dogs are injected in 10 points (100
ul per point) in the left ear and in 10 points (100 pl per point)
in the belly with a pool of the plasmids, 100 ug for each one
suspended in 2000 pl of PBS. All dogs are challenged on day
35 by inoculation by ID route in the back (after shaving), with
100 pg of each individual plasmid suspended in 100 ul of
PBS. Each plasmid is injected at a different point. The points
are separated by at least 3 cm to avoid interference. As a
negative control, 100 ul of buffer is inoculated intradermally.
The DTH response is assessed 72 hours after challenge, by
measuring the larger diameter of the skin tumefaction area.
The results are expressed as the mean value of the tumefaction
area for all the dogs and as a percentage of dogs having a
positive DTH response. A positive DTH is a tumefaction area
diameter higher or equal of 4 mm at 72 hours after injection.

The results of this study show that plasmids can induce a
cellular immunity in dogs after injection, a cellular immunity
reveled by a DTH response. The variation of the DTH
response level can be by the variation of the expression of the
insert.

It will be apparent that the precise details of the methods
described may be varied or modified without departing from
the spirit of the described disclosure. We claim all such modi-
fications and variations that fall within the scope and spirit of
the claims below.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 94

<210> SEQ ID NO 1

<211> LENGTH: 301

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 1

Met Asn Ser Ile Asn Phe Leu Ser Ile Val Gly Leu Ile Ser Phe Gly

1 5 10

15

Phe Ile Val Ala Val Lys Cys Asp Gly Asp Glu Tyr Phe Ile Gly Lys
30

20 25

Tyr Lys Glu Lys Asp Glu Thr Leu Phe Phe Ala Ser Tyr Gly Leu Lys

35 40

45



49

US 9,228,002 B2

-continued

50

Arg Asp Pro
Thr His Phe
65

Ala Ile Lys

Thr Lys Asn

Lys Leu Val

115

Ile Tyr Gly
130

Gly Ala Asp
145

Asp Gln Glu

Thr Arg Phe

Thr Gln Ile

195

Glu Ile Thr
210

Asn Glu Glu
225

Glu Thr Met

Glu Cys Ser

Glu Leu Met
275

Asp Gly Ser
290

<210> SEQ I
<211> LENGT.
<212> TYPE:

Cys Gln Ile Val Leu

55

Val Leu Asn Phe Lys

70

Leu Thr Ser Tyr Pro

85

Leu Tyr Cys Gln Thr

100

Phe Lys Lys Arg Lys

120

Ile Pro Ala Lys Lys

135

Pro Leu His Val Asp
150

His Gly Trp Asn Val

165

Ser Thr Glu Val Phe

180

Thr Tyr Leu Ala Glu

200

Ala Lys Asp Ile Lys

215

Tyr Lys Arg Ile Ser
230

Arg Lys Lys Pro Lys

245

Asn Glu Asn Lys Thr

260

Thr Tyr Ala Leu Val

280

Arg Leu Lys Glu Glu

D NO 2
H: 906
DNA

295

Gly

Thr

Lys

Gly

105

Arg

Cys

Ser

Glu

Tyr

185

Glu

Lys

Phe

Tyr

Cys

265

Lys

Asp

Tyr

Asn

Ile

90

Gly

Gln

Ser

Tyr

Arg

170

His

Asp

Lys

Leu

Pro

250

Glu

Val

Leu

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 2

atgaattcga

gtaaagtgtyg

ttttttgcaa

tcaaacaatc

gcaattaagce

tactgccaaa

agacaaatag

gatcgttaca

gatcaggaac

acagaagttt

gaagattcct

attattttge

ttaatttcct

atggtgatga

gctacggect

aaacccactt

tgacttctta

ctggaggaat

cagctaatat

ttggagctga

atggatggaa

tctaccacaa

tctetgaage

ccaatgaaga

atcaatagtt

atatttcatt

aaagagggat

tgtgcttaat

cccaaaaatc

aggaacagat

tgaaatctac

tccactccac

tgtggaacga

aaatggttta

tcgagagatt

gtataagagg

Lys

Lys

75

Asn

Ile

Ile

Phe

Gly

155

Tyr

Lys

Ser

Phe

Asp

235

Tyr

Leu

Phe

Gly

ggtttaatca

ggaaaataca

ccttgecaaa

tttaaaacca

aatcaaaact

aactgcaaac

ggcattccag

gtcgattect

tataacattt

tttaacaccc

actgcgaagg

attagtttet

Cys Ser Asn
60

Lys Ser Cys

Gln Asn Ser

Gly Thr Asp

110

Ala Ala Asn
125

Lys Asp Arg
140

Leu Pro Tyr

Asn Ile Phe

Asn Gly Leu

190

Phe Ser Glu
205

Ser Ile Ile
220

Val Tyr Trp

Ile His Tyr

Val Phe Asp
270

Thr Asn Pro
285

Arg Gly
300

gttttggatt
aagaaaaaga
ttgtcttagyg
ataagaaatc
cggatttaac
ttgtcttcaa
cgaagaaatg
atgggcettee
tcaaagacac
aaataactta
atattaagaa

tggacgttta

Asn Gln

Ile Ser
80

Asp Leu
95

Asn Cys

Ile Glu

Tyr Ile

Gln Phe
160

Lys Asp
175

Phe Asn

Ala Arg

Leu Pro

Phe Gln
240

Asn Gly
255

Thr Asp

Glu Ser

cattgttgca
tgagacactg
ctacaaatgce
ctgcatatca
taaaaatctc
gaaacgtaaa
ttccttcaag
gtatcagttt
aagattttcc
tttggctgaa
gaagttttca

ttggttccag

60

120

180

240

300

360

420

480

540

600

660

720
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-continued
gagactatgc gaaaaaagcc taaatatccc tacattcact acaatggaga atgcagcaat 780
gagaataaaa cttgtgaact tgtctttgac accgatgaac taatgaccta cgcccttgtt 840
aaagtcttta ctaatcctga gagtgatgga tctaggctca aagaagagga tttgggaaga 900
ggataa 906

<210> SEQ ID NO 3

<211> LENGTH: 278

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 3

Asp Gly Asp Glu Tyr Phe Ile Gly Lys Tyr Lys Glu Lys Asp Glu Thr
1 5 10 15

Leu Phe Phe Ala Ser Tyr Gly Leu Lys Arg Asp Pro Cys Gln Ile Val
20 25 30

Leu Gly Tyr Lys Cys Ser Asn Asn Gln Thr His Phe Val Leu Asn Phe
35 40 45

Lys Thr Asn Lys Lys Ser Cys Ile Ser Ala Ile Lys Leu Thr Ser Tyr
50 55 60

Pro Lys Ile Asn Gln Asn Ser Asp Leu Thr Lys Asn Leu Tyr Cys Gln
65 70 75 80

Thr Gly Gly Ile Gly Thr Asp Asn Cys Lys Leu Val Phe Lys Lys Arg
85 90 95

Lys Arg Gln Ile Ala Ala Asn Ile Glu Ile Tyr Gly Ile Pro Ala Lys
100 105 110

Lys Cys Ser Phe Lys Asp Arg Tyr Ile Gly Ala Asp Pro Leu His Val
115 120 125

Asp Ser Tyr Gly Leu Pro Tyr Gln Phe Asp Gln Glu His Gly Trp Asn
130 135 140

Val Glu Arg Tyr Asn Ile Phe Lys Asp Thr Arg Phe Ser Thr Glu Val
145 150 155 160

Phe Tyr His Lys Asn Gly Leu Phe Asn Thr Gln Ile Thr Tyr Leu Ala
165 170 175

Glu Glu Asp Ser Phe Ser Glu Ala Arg Glu Ile Thr Ala Lys Asp Ile
180 185 190

Lys Lys Lys Phe Ser Ile Ile Leu Pro Asn Glu Glu Tyr Lys Arg Ile
195 200 205

Ser Phe Leu Asp Val Tyr Trp Phe Gln Glu Thr Met Arg Lys Lys Pro
210 215 220

Lys Tyr Pro Tyr Ile His Tyr Asn Gly Glu Cys Ser Asn Glu Asn Lys
225 230 235 240

Thr Cys Glu Leu Val Phe Asp Thr Asp Glu Leu Met Thr Tyr Ala Leu
245 250 255

Val Lys Val Phe Thr Asn Pro Glu Ser Asp Gly Ser Arg Leu Lys Glu
260 265 270

Glu Asp Leu Gly Arg Gly
275

<210> SEQ ID NO 4

<211> LENGTH: 837

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 4
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ued

gatggtgatg
agctacggec
caaacccact
ctgacttett
actggaggaa
gcagctaata
attggagetg
catggatgga
ttctaccaca
ttctectgaag
cccaatgaag
cgaaaaaagc
acttgtgaac
actaatcctg
<210> SEQ I

<211> LENGT.
<212> TYPE:

aatatttcat

taaagaggga

ttgtgcttaa

acccaaaaat

taggaacaga

ttgaaatcta

atccactcca

atgtggaacg

aaaatggttt

ctcgagagat

agtataagag

ctaaatatcc

ttgtctttga

agagtgatgg

D NO 5

H: 412
PRT

tggaaaatac

tccttgecaa

ttttaaaacc

caatcaaaac

taactgcaaa

cggcatteca

cgtegattee

atataacatt

atttaacacc

tactgcgaag

gattagttte

ctacattcac

caccgatgaa

atctaggetce

aaagaaaaag

attgtcttag

aataagaaat

tcggatttaa

cttgtctteca

gcgaagaaat

tatgggctte

ttcaaagaca

caaataactt

gatattaaga

ttggacgttt

tacaatggag

ctaatgacct

aaagaagagg

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 5

Met Arg Phe
1

His Gly Ala
Asp Gly Leu
35

Gly Leu Ala
50

Arg Arg Lys

Met Asn Pro

Lys Lys Phe

Pro Val Ile
115

Val Glu Tyr
130

Thr Leu Ile
145

Arg Phe Glu

Gly Phe Ala

Phe Val Tyr
195

Glu Thr Gln
210

Asp Lys Glu

Phe Phe Val Phe Leu

5

Tyr Val Glu Ile Gly

20

Asp Thr Asp Asp Tyr

40

Val Asp Pro Glu Gly

55

Pro Lys Val Pro Tyr

70

Gly Phe Pro Val Glu

85

Asn Gly Glu Gly Lys

100

Asp Asp Cys Arg Arg

120

Thr Gly Gly Asp Ala

135

Ala Tyr Asp Leu Lys
150

Ile Pro Asp Asp Leu

165

Val Asp Val Val Asn

180

Leu Thr Asn Phe Lys

200

Lys Lys Ala Trp Lys

215

Ser Thr Phe Ser Tyr

Ala

Tyr

25

Asn

Tyr

Thr

Arg

Lys

105

Leu

Asp

Lys

Tyr

Thr

185

Asp

Phe

Ser

Ile

Ser

Pro

Arg

Val

Ala

90

Asp

Trp

Gln

Asp

Ser

170

Lys

Asn

Thr

Gly

Val

Leu

Lys

Leu

Ala

75

Pro

Leu

Val

Tyr

His

155

Ser

Gly

Ser

Asp

Glu

atgagacact gttttttgca

gctacaaatg
cctgcatatce
ctaaaaatct
agaaacgtaa
gttecttcaa
cgtatcagtt
caagatttte
atttggctga
agaagtttte
attggttcca
aatgcagcaa
acgcecettgt

atttgggaag

Leu Phe Gln
Arg Asn Ile
30

Phe Asn Ile
45

Phe Ile Ala
60

Glu Leu Asn

Ser Phe Glu

Val Asn Val
110

Leu Asp Ile
125

Pro Lys Gly
140

Thr Pro Glu

Gln Val Glu

Asp Cys Thr

190

Leu Ile Val
205

Lys Thr Phe
220

Glu Gln Met

ctcaaacaat
agcaattaag
ctactgccaa
aagacaaata
ggatcgttac
tgatcaggaa
cacagaagtt
agaagattcc
aattattttyg

ggagactatg

tgagaataaa
taaagtcttt

aggataa

Gly Ile

Thr Phe

Pro Thr

Ile Pro

Met Val

Lys Phe

95

Tyr Gln

Gly Lys

Lys Pro

Ile His

160

Phe Gly

175

Glu Ser

Tyr Asp

Glu Ala

Lys Tyr

60

120

180

240

300

360

420

480

540

600

660

720

780

837



55

US 9,228,002 B2

56

-continued
225 230 235 240
Lys Val Gly Leu Phe Gly Ile Ala Leu Gly Asp Arg Asp Glu Met Gly
245 250 255
His Arg Pro Ala Cys Tyr Ile Ala Gly Ser Ser Thr Lys Val Tyr Ser
260 265 270
Val Asn Thr Lys Glu Leu Lys Thr Glu Asn Gly Gln Leu Asn Pro Gln
275 280 285
Leu His Gly Asp Arg Gly Lys Tyr Thr Asp Ala Ile Ala Leu Ala Tyr
290 295 300
Asp Pro Glu His Lys Val Leu Tyr Phe Ala Glu Ser Asp Ser Arg Gln
305 310 315 320
Val Ser Cys Trp Asn Val Asn Met Glu Leu Lys Pro Asp Asn Thr Asp
325 330 335
Val Ile Phe Ser Ser Ala Arg Phe Thr Phe Gly Thr Asp Ile Leu Val
340 345 350
Asp Ser Lys Gly Met Leu Trp Ile Met Ala Asn Gly His Pro Pro Val
355 360 365
Glu Asp Gln Glu Lys Ile Trp Lys Met Arg Phe Val Asn Arg Lys Ile
370 375 380
Arg Ile Met Lys Val Asp Thr Glu Arg Val Phe Lys Tyr Ser Arg Cys
385 390 395 400
Asn Pro Asn Tyr Lys Pro Pro Lys Glu Ile Glu Val
405 410
<210> SEQ ID NO 6
<211> LENGTH: 1239
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 6
atgaggttet tctttgtttt ccttgecate gtecttttte aagggatcca cggagettat 60
gtggaaatag gatattctct gagaaatatt acattcgatg gattggatac agatgactac 120
aatccaaagt tcaacattcc aacgggtttg gecagttgatce ccgaaggata taggetctte 180
atagccatce caaggagaaa gccaaaggtt cectacactyg tggctgaact gaatatggte 240
atgaatcceg gatttecegt cgagagaget cegagetttyg agaaattcaa aaaattcaat 300
ggcgagggca aaaaggatct tgttaatgtg tatcagecag tcattgatga ttgtegtegt 360
ctttgggtge ttgacattgg gaaggtggaa tacaccggtyg gtgatgctga tcaatatcce 420
aaaggaaagc ctaccctaat tgcctacgac ctcaagaagg atcatactcce ggaaattcat 480
cgatttgaaa ttccagacga tctctatage tcacaagttg aatttggtgg atttgecgtt 540
gatgttgtta acacgaaagg agactgtacg gagtcatttg tctacctgac caatttcaag 600
gataactcte taattgtcta cgatgagaca caaaagaaag cttggaaatt cacagataaa 660
acatttgaag ctgataagga atccacgttc tectactegyg gagaggaaca aatgaagtac 720
aaagtcggte tttttgggat agctctgggt gatagggatyg aaatggggca tcegtectgee 780
tgctacatcg ctgggagtag caccaaagtc tacagtgtta acactaaaga actcaaaaca 840
gagaatggtc agttaaatcc tcagcttcac ggtgatcegtyg gaaagtacac agatgcaatt 900
geectagect acgatcctga gcataaagtce ctctactttg ctgaatccga cagcaggcag 960
gtgtcctgtt ggaatgtaaa tatggagcta aaaccagaca atacggatgt gatcttctcet 1020
agtgccegtt ttacttttgg aacggatatt ttggttgata gcaagggaat gctgtggata 1080
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atggctaatg gacatccacc agtagaggat caagagaaga tttggaagat gagattcgta 1140
aaccggaaga tccgtattat gaaagtggat acggaacgtg ttttcaaata ttcacgctgce 1200
aatccaaatt ataagccccecc aaaggaaatt gaagtttga 1239
<210> SEQ ID NO 7

<211> LENGTH: 394

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 7

Ala Tyr Val Glu Ile Gly Tyr Ser Leu Arg Asn Ile Thr Phe Asp Gly
1 5 10 15

Leu Asp Thr Asp Asp Tyr Asn Pro Lys Phe Asn Ile Pro Thr Gly Leu
20 25 30

Ala Val Asp Pro Glu Gly Tyr Arg Leu Phe Ile Ala Ile Pro Arg Arg
35 40 45

Lys Pro Lys Val Pro Tyr Thr Val Ala Glu Leu Asn Met Val Met Asn
50 55 60

Pro Gly Phe Pro Val Glu Arg Ala Pro Ser Phe Glu Lys Phe Lys Lys
65 70 75 80

Phe Asn Gly Glu Gly Lys Lys Asp Leu Val Asn Val Tyr Gln Pro Val
85 90 95

Ile Asp Asp Cys Arg Arg Leu Trp Val Leu Asp Ile Gly Lys Val Glu
100 105 110

Tyr Thr Gly Gly Asp Ala Asp Gln Tyr Pro Lys Gly Lys Pro Thr Leu
115 120 125

Ile Ala Tyr Asp Leu Lys Lys Asp His Thr Pro Glu Ile His Arg Phe
130 135 140

Glu Ile Pro Asp Asp Leu Tyr Ser Ser Gln Val Glu Phe Gly Gly Phe
145 150 155 160

Ala Val Asp Val Val Asn Thr Lys Gly Asp Cys Thr Glu Ser Phe Val
165 170 175

Tyr Leu Thr Asn Phe Lys Asp Asn Ser Leu Ile Val Tyr Asp Glu Thr
180 185 190

Gln Lys Lys Ala Trp Lys Phe Thr Asp Lys Thr Phe Glu Ala Asp Lys
195 200 205

Glu Ser Thr Phe Ser Tyr Ser Gly Glu Glu Gln Met Lys Tyr Lys Val
210 215 220

Gly Leu Phe Gly Ile Ala Leu Gly Asp Arg Asp Glu Met Gly His Arg
225 230 235 240

Pro Ala Cys Tyr Ile Ala Gly Ser Ser Thr Lys Val Tyr Ser Val Asn
245 250 255

Thr Lys Glu Leu Lys Thr Glu Asn Gly Gln Leu Asn Pro Gln Leu His
260 265 270

Gly Asp Arg Gly Lys Tyr Thr Asp Ala Ile Ala Leu Ala Tyr Asp Pro
275 280 285

Glu His Lys Val Leu Tyr Phe Ala Glu Ser Asp Ser Arg Gln Val Ser
290 295 300

Cys Trp Asn Val Asn Met Glu Leu Lys Pro Asp Asn Thr Asp Val Ile
305 310 315 320

Phe Ser Ser Ala Arg Phe Thr Phe Gly Thr Asp Ile Leu Val Asp Ser
325 330 335

Lys Gly Met Leu Trp Ile Met Ala Asn Gly His Pro Pro Val Glu Asp
340 345 350
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Gln Glu Lys
355

Met Lys Val
370

Asn Tyr Lys

<210> SEQ I
<211> LENGT.
<212> TYPE:

Ile Trp Lys Met Arg

360

Asp Thr Glu Arg Val

375

Pro Pro Lys Glu Ile
390

D NO 8
H: 1185
DNA

Phe Val Asn

Phe Lys Tyr

Glu Val

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUE:
gettatgtgyg
gactacaatc
ctctteatag
atggtcatga
ttcaatggeg
cgtegtettt
tatcccaaag
attcatcgat
geegttgaty
ttcaaggata
gataaaacat
aagtacaaag
cectgectget
aaaacagaga
gcaattgece
aggcaggtgt
ttctetagtyg
tggataatgg
ttcgtaaacc
cgctgeaatce
<210> SEQ I

<211> LENGT.
<212> TYPE:

<213> ORGANISM:

NCE: 8

aaataggata

caaagttcaa

ccatcccaag

atcccggatt

agggcaaaaa

gggtgcttga

gaaagcctac

ttgaaattcc

ttgttaacac

actctctaat

ttgaagctga

teggtetttt

acatcgetygg

atggtcagtt

tagcctacga

cctgttggaa

ccegttttac

ctaatggaca

ggaagatccyg

caaattataa

D NO 9

H: 6247
DNA

<220> FEATURE:
<223> OTHER INFORMATION: nucleic
plasmid pvVR2001 LJM17

<400> SEQUE:

aagggatcca

gtgccttect

attgcatcge

agcaaggggag

ggtacccagg

NCE: 9

gatctgetgt

tgaccectgga

attgtctgag

aggattggga

tgctgaagaa

ttctectgaga

cattccaacyg

gagaaagcca

tccegtegag

ggatcttgtt

cattgggaag

cctaattgec

agacgatctce

gaaaggagac

tgtctacgat

taaggaatcc

tgggatagct

gagtagcacc

aaatcctcag

tcctgageat

tgtaaatatg

ttttggaacyg

tccaccagta

tattatgaaa

geccccaaag

artificial

gecttetagt

aggtgccact

taggtgtcat

agacaatagc

ttgacceggt

aatattacat

ggtttggcag

aaggttcect

agagctccga

aatgtgtatc

gtggaataca

tacgacctca

tatagctcac

tgtacggagt

gagacacaaa

acgttcetect

ctgggtgata

aaagtctaca

cttcacggty

aaagtcctet

gagctaaaac

gatattttgg

gaggatcaag

gtggatacgg

gaaattgaag

acid sequence of one strand of the

tgccagecat

cccactgtee

tctattetgg

aggcatgetg

tcctectggy

Arg Lys Ile Arg Ile

365

Ser Arg Cys Asn Pro

380

tcgatggatt

ttgatccega

acactgtgge

getttgagaa

agccagtcat

ccggtggtga

agaaggatca

aagttgaatt

catttgtcta

agaaagcttyg

actcgggaga

gggatgaaat

gtgttaacac

atcgtggaaa

actttgctga

cagacaatac

ttgatagcaa

agaagatttyg

aacgtgtttt

tttga

ctgttgtttyg

tttcctaata

ggggtggggt

gggatgcggt

ccagaaagaa

ggatacagat

aggatatagg

tgaactgaat

attcaaaaaa

tgatgattgt

tgctgatcaa

tactccggaa

tggtggattt

cctgaccaat

gaaattcaca

ggaacaaatg

ggggcatcgt

taaagaactc

gtacacagat

atccgacage

ggatgtgatc

gggaatgctg

gaagatgaga

caaatattca

ccecteeccece

aaatgaggaa

ggggcagcac

gggctctatg

gcaggcacat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1185

60

120

180

240

300
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ccecttetet gtgacacace ctgtccacge cectggttet tagttccage cccactcata 360
ggacactcat agctcaggag ggctccgect tcaatcccac cegctaaagt acttggageg 420
gtetetecct cectcatcag cccaccaaac caaacctage ctcecaagagt gggaagaaat 480
taaagcaaga taggctatta agtgcagagg gagagaaaat gcctccaaca tgtgaggaag 540
taatgagaga aatcatagaa tttcttececge ttectegete actgactege tgcgeteggt 600
cgtteggetyg cggegagegg tatcagetca ctcaaaggeg gtaatacggt tatccacaga 660
atcaggggat aacgcaggaa agaacatgtg agcaaaaggc cagcaaaagyg ccaggaaccg 720
taaaaaggce gegttgetgg cgttttteca taggctceege ccecectgacyg agcatcacaa 780
aaatcgacgce tcaagtcaga ggtggcgaaa cccgacagga ctataaagat accaggegtt 840
tcecectgga ageteecteg tgcgcetetee tgttecgace ctgecgetta ccggatacct 900
gteegecttt cteecttegg gaagegtgge getttetcaa tgctcacget gtaggtatcet 960
cagttcggtg taggtcgtte gcectccaagct gggctgtgtg cacgaaccce ccgttcagece 1020
cgaccgcectge gecttatceg gtaactatcg tcecttgagtece aacccggtaa gacacgactt 1080
atcgccactg gcagcagcca ctggtaacag gattagcaga gcgaggtatg taggcggtgce 1140
tacagagttc ttgaagtggt ggcctaacta cggctacact agaaggacag tatttggtat 1200
ctgcgcectetg ctgaagccag ttaccttcgg aaaaagagtt ggtagcectctt gatccggcaa 1260
acaaaccacc gctggtageg gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa 1320
aaaaggatct caagaagatc ctttgatctt ttctacgggg tctgacgctce agtggaacga 1380
aaactcacgt taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct 1440
tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga 1500
cagttaccaa tgcttaatca gtgaggcacc tatctcagcg atctgtctat ttegttcatce 1560
catagttgcce tgactccggg gggggggggce gctgaggtcet gectcgtgaa gaaggtgttg 1620
ctgactcata ccaggcectga atcgccccat catccageca gaaagtgagyg gagccacggt 1680
tgatgagagc tttgttgtag gtggaccagt tggtgatttt gaacttttgce tttgccacgg 1740
aacggtcectge gttgtcggga agatgcgtga tctgatcctt caactcagca aaagttcgat 1800
ttattcaaca aagccgcegt cccgtcaagt cagcgtaatg ctctgccagt gttacaacca 1860
attaaccaat tctgattaga aaaactcatc gagcatcaaa tgaaactgca atttattcat 1920
atcaggatta tcaataccat atttttgaaa aagccgtttc tgtaatgaag gagaaaactc 1980
accgaggcag ttccatagga tggcaagatc ctggtatcegg tctgcgatte cgactcegtcece 2040
aacatcaata caacctatta atttcceccte gtcaaaaata aggttatcaa gtgagaaatc 2100
accatgagtg acgactgaat ccggtgagaa tggcaaaagc ttatgcattt ctttccagac 2160
ttgttcaaca ggccagccat tacgctcgtce atcaaaatca ctcgcatcaa ccaaaccgtt 2220
attcattegt gattgcgect gagcgagacg aaatacgcga tcgctgttaa aaggacaatt 2280
acaaacagga atcgaatgca accggcgcag gaacactgec agcgcatcaa caatatttte 2340
acctgaatca ggatattctt ctaatacctg gaatgctgtt ttcccgggga tcegcagtggt 2400
gagtaaccat gcatcatcag gagtacggat aaaatgcttg atggtcggaa gaggcataaa 2460
ttccgtecage cagtttagte tgaccatctce atctgtaaca tcattggcaa cgctaccttt 2520
gccatgttte agaaacaact ctggcgcatc gggcttccca tacaatcgat agattgtege 2580
acctgattgce ccgacattat cgcgagccca tttataccca tataaatcag catccatgtt 2640
ggaatttaat cgcggcctcg agcaagacgt ttcccgttga atatggctca taacaccect 2700
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tgtattactg tttatgtaag cagacagttt tattgttcat gatgatatat ttttatcttg 2760
tgcaatgtaa catcagagat tttgagacac aacgtggctt tcccccecccece cccattattg 2820
aagcatttat cagggttatt gtctcatgag cggatacata tttgaatgta tttagaaaaa 2880
taaacaaata ggggttccgce gcacatttce ccgaaaagtg ccacctgacg tctaagaaac 2940
cattattatc atgacattaa cctataaaaa taggcgtatc acgaggccct ttegtcectege 3000
gcgttteggt gatgacggtg aaaacctcectg acacatgcag ctcccggaga cggtcacagce 3060
ttgtctgtaa gcggatgccg ggagcagaca agcccgtcag ggcgcgtcag cgggtgttgg 3120
cgggtgtegg ggctggctta actatgecgge atcagagcag attgtactga gagtgcacca 3180
tatgcggtgt gaaataccgc acagatgcgt aaggagaaaa taccgcatca gattggctat 3240
tggccattge atacgttgta tccatatcat aatatgtaca tttatattgg ctcatgtcca 3300
acattaccgc catgttgaca ttgattattg actagttatt aatagtaatc aattacgggg 3360
tcattagttc atagcccata tatggagttc cgcgttacat aacttacggt aaatggcccg 3420
cctggetgac cgcccaacga cccccgecca ttgacgtcaa taatgacgta tgttcccata 3480
gtaacgccaa tagggacttt ccattgacgt caatgggtgg agtatttacg gtaaactgcce 3540
cacttggcag tacatcaagt gtatcatatg ccaagtacgc cccctattga cgtcaatgac 3600
ggtaaatggc ccgectggca ttatgcccag tacatgacct tatgggactt tcectacttgg 3660
cagtacatct acgtattagt catcgctatt accatggtga tgcggttttg gcagtacatc 3720
aatgggcgtg gatagcggtt tgactcacgg ggatttccaa gtctccacce cattgacgtce 3780
aatgggagtt tgttttggca ccaaaatcaa cgggactttc caaaatgtcg taacaactcc 3840
gcceccattga cgcaaatggg cggtaggcegt gtacggtggg aggtctatat aagcagagcet 3900
cgtttagtga accgtcagat cgcctggaga cgccatccac getgttttga cctccataga 3960
agacaccggg accgatccag cctcecgegge cgggaacggt gcattggaac geggattcce 4020
cgtgccaaga gtgacgtaag taccgcctat agagtctata ggcccacccece cttggcettet 4080
tatgcatgct atactgtttt tggcttgggg tctatacacc cccgcecttcect catgttatag 4140
gtgatggtat agcttagcct ataggtgtgg gttattgacc attattgacc actcccctat 4200
tggtgacgat actttccatt actaatccat aacatggctc tttgccacaa ctctctttat 4260
tggctatatg ccaatacact gtccttcaga gactgacacg gactctgtat ttttacagga 4320
tggggtctca tttattattt acaaattcac atatacaaca ccaccgtccce cagtgcccgce 4380
agtttttatt aaacataacg tgggatctcc acgcgaatct cgggtacgtg ttccggacat 4440
gggctcttet cecggtagegg cggagcttcet acatccgage cctgcteccca tgcctcecage 4500
gactcatggt cgctcggcag ctecttgete ctaacagtgg aggccagact taggcacagce 4560
acgatgccca ccaccaccag tgtgccgcac aaggccgtgg cggtagggta tgtgtcectgaa 4620
aatgagctcg gggagcgggce ttgcaccgct gacgcatttg gaagacttaa ggcagcggca 4680
gaagaagatg caggcagctg agttgttgtg ttctgataag agtcagaggt aactcccgtt 4740
gcggtgctgt taacggtgga gggcagtgta gtctgagcag tactcegttgce tgccgcgegce 4800
gccaccagac ataatagctg acagactaac agactgttcecc tttceccatggg tcttttetca 4860
cgtcaccgte gtcgaccaga gectgagatcce tacaggagte cagggctgga gagaaaacct 4920
ctgcgaggaa agggaaggag caagccgtga atttaaggga cgctgtgaag caatcatgga 4980
tgcaatgaag agagggctct gcectgtgtgct gctgectgtgt ggagcagtcet tegtttegece 5040
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cagcggtacce ggatccaccce ttgcttatgt ggaaatagga tattctctga gaaatattac 5100
attcgatgga ttggatacag atgactacaa tccaaagttc aacattccaa cgggtttggce 5160
agttgatccce gaaggatata ggctcttcat agccatccca aggagaaagce caaaggttcece 5220
ctacactgtg gctgaactga atatggtcat gaatcccgga tttccecgteg agagagctcce 5280
gagctttgag aaattcaaaa aattcaatgg cgagggcaaa aaggatcttg ttaatgtgta 5340
tcagccagtc attgatgatt gtcgtcegtcet ttgggtgcett gacattggga aggtggaata 5400
caccggtggt gatgctgatc aatatcccaa aggaaagcect accctaattg cctacgacct 5460
caagaaggat catactccgg aaattcatcg atttgaaatt ccagacgatc tctatagcectce 5520
acaagttgaa tttggtggat ttgccgttga tgttgttaac acgaaaggag actgtacgga 5580
gtcatttgtc tacctgacca atttcaagga taactctcta attgtctacg atgagacaca 5640
aaagaaagct tggaaattca cagataaaac atttgaagct gataaggaat ccacgttctce 5700
ctactcggga gaggaacaaa tgaagtacaa agtcggtcett tttgggatag ctctgggtga 5760
tagggatgaa atggggcatc gtcctgectg ctacatcget gggagtagca ccaaagtcta 5820
cagtgttaac actaaagaac tcaaaacaga gaatggtcag ttaaatcctc agcttcacgg 5880
tgatcgtgga aagtacacag atgcaattgc cctagcctac gatcctgage ataaagtcect 5940
ctactttgct gaatccgaca gcaggcaggt gtcctgttgg aatgtaaata tggagctaaa 6000
accagacaat acggatgtga tcttctctag tgcccgtttt acttttggaa cggatatttt 6060
ggttgatagc aagggaatgc tgtggataat ggctaatgga catccaccag tagaggatca 6120
agagaagatt tggaagatga gattcgtaaa ccggaagatc cgtattatga aagtggatac 6180
ggaacgtgtt ttcaaatatt cacgctgcaa tccaaattat aagcccccaa aggaaattga 6240
agtttga 6247
<210> SEQ ID NO 10
<211> LENGTH: 5899
<212> TYPE: DNA
<213> ORGANISM: artificial
<220> FEATURE:
<223> OTHER INFORMATION: nucleic acid sequence of one strand of the

plasmid pVR2001 LJL143
<400> SEQUENCE: 10
aagggatcca gatctgetgt gecttcetagt tgecagecat ctgttgtttyg cccecteccce 60
gtgecttect tgaccctgga aggtgccact cccactgtcece tttectaata aaatgaggaa 120
attgcatcge attgtctgag taggtgtcat tcetattetgyg ggggtggggt ggggcagcac 180
agcaaggggg aggattggga agacaatagc aggcatgcetyg gggatgceggt gggetctatg 240
ggtacccagyg tgctgaagaa ttgacccggt tectectggg ccagaaagaa gcaggcacat 300
ccecttetet gtgacacace ctgtccacge cectggttet tagttccage cccactcata 360
ggacactcat agctcaggag ggctccgect tcaatcccac cegctaaagt acttggageg 420
gtetetecct cectcatcag cccaccaaac caaacctage ctcecaagagt gggaagaaat 480
taaagcaaga taggctatta agtgcagagg gagagaaaat gcctccaaca tgtgaggaag 540
taatgagaga aatcatagaa tttcttececge ttectegete actgactege tgcgeteggt 600
cgtteggetyg cggegagegg tatcagetca ctcaaaggeg gtaatacggt tatccacaga 660
atcaggggat aacgcaggaa agaacatgtg agcaaaaggc cagcaaaagyg ccaggaaccg 720
taaaaaggce gegttgetgg cgttttteca taggctceege ccecectgacyg agcatcacaa 780
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aaatcgacgce tcaagtcaga ggtggcgaaa cccgacagga ctataaagat accaggegtt 840
tcecectgga ageteecteg tgcgcetetee tgttecgace ctgecgetta ccggatacct 900
gteegecttt cteecttegg gaagegtgge getttetcaa tgctcacget gtaggtatcet 960
cagttcggtg taggtcgtte gcectccaagct gggctgtgtg cacgaaccce ccgttcagece 1020
cgaccgcectge gecttatceg gtaactatcg tcecttgagtece aacccggtaa gacacgactt 1080
atcgccactg gcagcagcca ctggtaacag gattagcaga gcgaggtatg taggcggtgce 1140
tacagagttc ttgaagtggt ggcctaacta cggctacact agaaggacag tatttggtat 1200
ctgcgcectetg ctgaagccag ttaccttcgg aaaaagagtt ggtagcectctt gatccggcaa 1260
acaaaccacc gctggtageg gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa 1320
aaaaggatct caagaagatc ctttgatctt ttctacgggg tctgacgctce agtggaacga 1380
aaactcacgt taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct 1440
tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga 1500
cagttaccaa tgcttaatca gtgaggcacc tatctcagcg atctgtctat ttegttcatce 1560
catagttgcce tgactccggg gggggggggce gctgaggtcet gectcgtgaa gaaggtgttg 1620
ctgactcata ccaggcectga atcgccccat catccageca gaaagtgagyg gagccacggt 1680
tgatgagagc tttgttgtag gtggaccagt tggtgatttt gaacttttgce tttgccacgg 1740
aacggtcectge gttgtcggga agatgcgtga tctgatcctt caactcagca aaagttcgat 1800
ttattcaaca aagccgcegt cccgtcaagt cagcgtaatg ctctgccagt gttacaacca 1860
attaaccaat tctgattaga aaaactcatc gagcatcaaa tgaaactgca atttattcat 1920
atcaggatta tcaataccat atttttgaaa aagccgtttc tgtaatgaag gagaaaactc 1980
accgaggcag ttccatagga tggcaagatc ctggtatcegg tctgcgatte cgactcegtcece 2040
aacatcaata caacctatta atttcceccte gtcaaaaata aggttatcaa gtgagaaatc 2100
accatgagtg acgactgaat ccggtgagaa tggcaaaagc ttatgcattt ctttccagac 2160
ttgttcaaca ggccagccat tacgctcgtce atcaaaatca ctcgcatcaa ccaaaccgtt 2220
attcattegt gattgcgect gagcgagacg aaatacgcga tcgctgttaa aaggacaatt 2280
acaaacagga atcgaatgca accggcgcag gaacactgec agcgcatcaa caatatttte 2340
acctgaatca ggatattctt ctaatacctg gaatgctgtt ttcccgggga tcegcagtggt 2400
gagtaaccat gcatcatcag gagtacggat aaaatgcttg atggtcggaa gaggcataaa 2460
ttccgtecage cagtttagte tgaccatctce atctgtaaca tcattggcaa cgctaccttt 2520
gccatgttte agaaacaact ctggcgcatc gggcttccca tacaatcgat agattgtege 2580
acctgattgce ccgacattat cgcgagccca tttataccca tataaatcag catccatgtt 2640
ggaatttaat cgcggcctcg agcaagacgt ttcccgttga atatggctca taacaccect 2700
tgtattactg tttatgtaag cagacagttt tattgttcat gatgatatat ttttatcttg 2760
tgcaatgtaa catcagagat tttgagacac aacgtggctt tcccccecccece cccattattg 2820
aagcatttat cagggttatt gtctcatgag cggatacata tttgaatgta tttagaaaaa 2880
taaacaaata ggggttccgce gcacatttce ccgaaaagtg ccacctgacg tctaagaaac 2940
cattattatc atgacattaa cctataaaaa taggcgtatc acgaggccct ttegtcectege 3000
gcgttteggt gatgacggtg aaaacctcectg acacatgcag ctcccggaga cggtcacagce 3060
ttgtctgtaa gcggatgccg ggagcagaca agcccgtcag ggcgcgtcag cgggtgttgg 3120
cgggtgtegg ggctggctta actatgecgge atcagagcag attgtactga gagtgcacca 3180
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tatgcggtgt gaaataccgc acagatgcgt aaggagaaaa taccgcatca gattggctat 3240
tggccattge atacgttgta tccatatcat aatatgtaca tttatattgg ctcatgtcca 3300
acattaccgc catgttgaca ttgattattg actagttatt aatagtaatc aattacgggg 3360
tcattagttc atagcccata tatggagttc cgcgttacat aacttacggt aaatggcccg 3420
cctggetgac cgcccaacga cccccgecca ttgacgtcaa taatgacgta tgttcccata 3480
gtaacgccaa tagggacttt ccattgacgt caatgggtgg agtatttacg gtaaactgcce 3540
cacttggcag tacatcaagt gtatcatatg ccaagtacgc cccctattga cgtcaatgac 3600
ggtaaatggc ccgectggca ttatgcccag tacatgacct tatgggactt tcectacttgg 3660
cagtacatct acgtattagt catcgctatt accatggtga tgcggttttg gcagtacatc 3720
aatgggcgtg gatagcggtt tgactcacgg ggatttccaa gtctccacce cattgacgtce 3780
aatgggagtt tgttttggca ccaaaatcaa cgggactttc caaaatgtcg taacaactcc 3840
gcceccattga cgcaaatggg cggtaggcegt gtacggtggg aggtctatat aagcagagcet 3900
cgtttagtga accgtcagat cgcctggaga cgccatccac getgttttga cctccataga 3960
agacaccggg accgatccag cctcecgegge cgggaacggt gcattggaac geggattcce 4020
cgtgccaaga gtgacgtaag taccgcctat agagtctata ggcccacccece cttggcettet 4080
tatgcatgct atactgtttt tggcttgggg tctatacacc cccgcecttcect catgttatag 4140
gtgatggtat agcttagcct ataggtgtgg gttattgacc attattgacc actcccctat 4200
tggtgacgat actttccatt actaatccat aacatggctc tttgccacaa ctctctttat 4260
tggctatatg ccaatacact gtccttcaga gactgacacg gactctgtat ttttacagga 4320
tggggtctca tttattattt acaaattcac atatacaaca ccaccgtccce cagtgcccgce 4380
agtttttatt aaacataacg tgggatctcc acgcgaatct cgggtacgtg ttccggacat 4440
gggctcttet cecggtagegg cggagcttcet acatccgage cctgcteccca tgcctcecage 4500
gactcatggt cgctcggcag ctecttgete ctaacagtgg aggccagact taggcacagce 4560
acgatgccca ccaccaccag tgtgccgcac aaggccgtgg cggtagggta tgtgtcectgaa 4620
aatgagctcg gggagcgggce ttgcaccgct gacgcatttg gaagacttaa ggcagcggca 4680
gaagaagatg caggcagctg agttgttgtg ttctgataag agtcagaggt aactcccgtt 4740
gcggtgctgt taacggtgga gggcagtgta gtctgagcag tactcegttgce tgccgcgegce 4800
gccaccagac ataatagctg acagactaac agactgttcecc tttceccatggg tcttttetca 4860
cgtcaccgte gtcgaccaga gectgagatcce tacaggagte cagggctgga gagaaaacct 4920
ctgcgaggaa agggaaggag caagccgtga atttaaggga cgctgtgaag caatcatgga 4980
tgcaatgaag agagggctct gcectgtgtgct gctgectgtgt ggagcagtcet tegtttegece 5040
cagcggtacce ggatccaccce ttgatggtga tgaatatttc attggaaaat acaaagaaaa 5100
agatgagaca ctgttttttg caagctacgg cctaaagagg gatccttgcce aaattgtcett 5160
aggctacaaa tgctcaaaca atcaaaccca ctttgtgctt aattttaaaa ccaataagaa 5220
atcctgcata tcagcaatta agctgacttc ttacccaaaa atcaatcaaa actcggattt 5280
aactaaaaat ctctactgcc aaactggagg aataggaaca gataactgca aacttgtctt 5340
caagaaacgt aaaagacaaa tagcagctaa tattgaaatc tacggcattc cagcgaagaa 5400
atgttccttc aaggatcgtt acattggagc tgatccactc cacgtcgatt cctatgggcet 5460
tcegtatcag tttgatcagg aacatggatg gaatgtggaa cgatataaca ttttcaaaga 5520
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cacaagattt

ttatttgget

gaagaagttt

ttattggtte

agaatgcagc

ctacgeecett

ggatttggga

<210> SEQ ID NO 11

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Phe

Tyr

Arg

Thr

65

Ala

Thr

Lys

Ile

Gly

145

Asp

Thr

Thr

Glu

Asn

225

Glu

Glu

Glu

Asp

Asn

Ile

Lys

Asp

50

His

Ile

Arg

Leu

Tyr

130

Ala

Gln

Arg

Gln

Ile

210

Glu

Thr

Cys

Leu

Gly
290

Ser

Val

Glu

35

Pro

Phe

Lys

Asn

Val

115

Gly

Asp

Glu

Phe

Ile

195

Thr

Glu

Met

Ser

Met

275

Ser

Ile

Ala

20

Lys

Cys

Val

Leu

Leu

100

Phe

Ile

Pro

His

Ser

180

Thr

Ala

Tyr

Arg

Asn
260

Thr

Arg

301

tccacagaag ttttctacca
gaagaagatt ccttctetga
tcaattattt tgcccaatga
caggagacta tgcgaaaaaa
aatgagaata aaacttgtga
gttaaagtct ttactaatce

agaggataa

caaaaatggt

agctcgagag

agagtataag

gcctaaatat

acttgtettt

tgagagtgat

Lutzomyia longipalpis

11

Asn

Val

Asp

Gln

Leu

Thr

85

Tyr

Lys

Pro

Leu

Gly

165

Thr

Tyr

Lys

Lys

Lys

245

Glu

Tyr

Leu

Phe Leu Ser

Lys Cys Asp

Glu Thr Leu

40

Ile Val Leu
55

Asn Phe Lys
70

Ser Tyr Pro

Cys Gln Thr

Lys Arg Lys

120

Ala Lys Lys
135

His Val Asp
150

Trp Asn Leu

Glu Val Phe

Leu Ala Glu
200

Asp Ile Lys
215

Arg Ile Ser
230

Lys Pro Lys

Asn Lys Thr

Ala Leu Val
280

Lys Glu Glu
295

Ile

Gly

25

Phe

Gly

Thr

Lys

Gly

105

Arg

Cys

Ser

Glu

Tyr

185

Glu

Lys

Phe

Tyr

Cys

265

Lys

Asp

Val

10

Asp

Phe

Tyr

Asn

Ile

90

Gly

Gln

Ser

Tyr

Arg

170

His

Asp

Lys

Leu

Pro
250
Glu

Val

Leu

Gly

Glu

Ala

Lys

Lys

75

Asn

Ile

Ile

Phe

Gly

155

Asn

Lys

Ser

Phe

Asp

235

Tyr

Leu

Phe

Gly

ttatttaaca cccaaataac
attactgcga aggatattaa
aggattagtt tcttggacgt
ccctacatte actacaatgg
gacaccgatg aactaatgac

ggatctaggce tcaaagaaga

Leu Ile Ser Phe Gly
15

Tyr Phe Ile Gly Lys
30

Ser Tyr Gly Leu Lys
45

Cys Ser Asn Asn Gln
60

Lys Ser Cys Ile Ser
80

Gln Asn Ser Asp Leu
95

Gly Thr Asp Asn Cys
110

Ala Ala Asn Ile Glu
125

Lys Asp Arg Tyr Ile
140

Leu Ser Tyr Gln Phe
160

Asn Ile Phe Lys Asp
175

Asn Gly Leu Phe Asn
190

Phe Ser Glu Ala Arg
205

Ser Ile Ile Leu Pro
220

Val Tyr Trp Phe Gln
240

Ile His Tyr Asn Gly
255

Val Phe Asp Thr Asp
270

Thr Asn Pro Glu Ser
285

Arg Gly
300

5580

5640

5700

5760

5820

5880

5899
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<210> SEQ ID NO 12
<211> LENGTH: 906
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 12
atgaattcga ttaatttcct atcaatagtt ggtttaatca gttttggatt cattgttgca 60
gtaaagtgtyg atggtgatga atatttcatt ggaaaataca aagaaaaaga tgagacactg 120
ttttttgcaa gctacggcct aaagagggat ccttgccaga ttgtcecttagg ctacaaatge 180
tcaaacaatc aaacccactt tgtgcttaat tttaaaacca ataagaaatc ctgcatatca 240
gcaattaage tgacttctta cccaaaaatc aatcaaaact cggatttaac tagaaatctce 300
tactgccaaa ctggaggaat aggaacagat aactgcaaac ttgtcttcaa gaaacgtaaa 360
agacaaatag cagctaatat tgaaatctac ggcattccag cgaagaaatyg ttccttcaag 420
gatcgttaca ttggagctga tccactccac gtcgattect atgggetttce gtatcagttt 480
gatcaggaac atggatggaa tttggaacga aataacattt tcaaagacac aagattttcce 540
acagaagttt tctaccacaa aaatggttta tttaacaccc aaataactta tttggctgaa 600
gaagattcct tctctgaage tcgagagatt actgcgaagg atattaagaa gaagttttca 660
attattttgc ccaatgaaga gtataagagg attagtttct tggacgttta ttggttccag 720
gagactatgc gaaaaaagcc taaatatccce tacattcact acaatggaga atgcagcaat 780
gagaataaaa cttgtgaact tgtctttgac accgatgaac taatgaccta cgcccttgtt 840
aaagtcttta ctaatcctga gagtgatgga tctaggctca aagaagagga tttgggaaga 900
ggataa 906

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 13
H: 278
PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 13

Asp Gly Asp
1

Leu Phe Phe
Leu Gly Tyr
35

Lys Thr Asn
50

Pro Lys Ile
65

Thr Gly Gly

Lys Arg Gln

Lys Cys Ser

115

Asp Ser Tyr
130

Leu Glu Arg
145

Phe Tyr His

Glu Tyr Phe Ile Gly

Ala Ser Tyr Gly Leu

20

Lys Cys Ser Asn Asn

40

Lys Lys Ser Cys Ile

55

Asn Gln Asn Ser Asp

70

Ile Gly Thr Asp Asn

85

Ile Ala Ala Asn Ile

100

Phe Lys Asp Arg Tyr

120

Gly Leu Ser Tyr Gln

135

Asn Asn Ile Phe Lys
150

Lys Asn Gly Leu Phe

Lys

Lys

25

Gln

Ser

Leu

Cys

Glu

105

Ile

Phe

Asp

Asn

Tyr

10

Arg

Thr

Ala

Thr

Lys

90

Ile

Gly

Asp

Thr

Thr

Lys

Asp

His

Ile

Arg

75

Leu

Tyr

Ala

Gln

Arg
155

Gln

Glu Lys Asp

Pro Cys Gln
30

Phe Val Leu
45

Lys Leu Thr
60

Asn Leu Tyr

Val Phe Lys

Gly Ile Pro
110

Asp Pro Leu
125

Glu His Gly
140

Phe Ser Thr

Ile Thr Tyr

Glu Thr
15

Ile Val

Asn Phe

Ser Tyr

Cys Gln

80

Lys Arg
95

Ala Lys

His Val

Trp Asn

Glu Val

160

Leu Ala
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165 170 175
Glu Glu Asp Ser Phe Ser Glu Ala Arg Glu Ile Thr Ala Lys Asp Ile
180 185 190
Lys Lys Lys Phe Ser Ile Ile Leu Pro Asn Glu Glu Tyr Lys Arg Ile
195 200 205
Ser Phe Leu Asp Val Tyr Trp Phe Gln Glu Thr Met Arg Lys Lys Pro
210 215 220
Lys Tyr Pro Tyr Ile His Tyr Asn Gly Glu Cys Ser Asn Glu Asn Lys
225 230 235 240
Thr Cys Glu Leu Val Phe Asp Thr Asp Glu Leu Met Thr Tyr Ala Leu
245 250 255
Val Lys Val Phe Thr Asn Pro Glu Ser Asp Gly Ser Arg Leu Lys Glu
260 265 270
Glu Asp Leu Gly Arg Gly
275
<210> SEQ ID NO 14
<211> LENGTH: 837
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 14
gatggtgatyg aatatttcat tggaaaatac aaagaaaaag atgagacact gttttttgca 60
agctacggcece taaagaggga tccttgecag attgtcttag gctacaaatyg ctcaaacaat 120
caaacccact ttgtgcttaa ttttaaaacc aataagaaat cctgcatatc agcaattaag 180
ctgacttctt acccaaaaat caatcaaaac tcggatttaa ctagaaatct ctactgccaa 240
actggaggaa taggaacaga taactgcaaa cttgtcttca agaaacgtaa aagacaaata 300
gcagctaata ttgaaatcta cggcattcca gcgaagaaat gttccttcaa ggatcgttac 360
attggagctg atccactcca cgtcgattee tatgggettt cgtatcagtt tgatcaggaa 420
catggatgga atttggaacg aaataacatt ttcaaagaca caagattttc cacagaagtt 480
ttctaccaca aaaatggttt atttaacacc caaataactt atttggctga agaagattcce 540
ttectetgaag ctcgagagat tactgcgaag gatattaaga agaagttttce aattattttg 600
cccaatgaag agtataagag gattagttte ttggacgttt attggttcca ggagactatg 660
cgaaaaaagc ctaaatatcc ctacattcac tacaatggag aatgcagcaa tgagaataaa 720
acttgtgaac ttgtctttga caccgatgaa ctaatgacct acgcccttgt taaagtettt 780
actaatcctg agagtgatgg atctaggetce aaagaagagyg atttgggaag aggataa 837
<210> SEQ ID NO 15
<211> LENGTH: 412
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 15
Met Arg Phe Phe Phe Val Phe Leu Ala Ile Val Leu Phe Gln Gly Ile
1 5 10 15
His Gly Ala Tyr Val Glu Ile Gly Tyr Ser Leu Arg Asn Ile Thr Phe
20 25 30
Asp Gly Leu Asp Thr Asp Asp Tyr Asn Pro Lys Phe Asn Ile Pro Thr
35 40 45
Gly Leu Ala Val Asp Pro Glu Gly Tyr Arg Leu Phe Ile Ala Ile Pro

50

55

60
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Arg Arg Lys Pro Lys Val Pro Tyr Thr Val Ala Glu Leu Asn Met Val
Met Asn Pro Gly Phe Pro Val Glu Arg Ala Pro Ser Phe Glu Lys Phe
85 90 95

Lys Lys Phe Asn Gly Glu Gly Lys Lys Asp Leu Val Asn Val Tyr Gln
100 105 110

Pro Val Ile Asp Asp Cys Arg Arg Leu Trp Val Leu Asp Ile Gly Lys
115 120 125

Val Glu Tyr Thr Gly Gly Asp Ala Asp Gln Tyr Pro Lys Gly Lys Pro
130 135 140

Thr Leu Ile Ala Tyr Asp Leu Lys Lys Asp His Thr Pro Glu Ile His
145 150 155 160

Arg Phe Glu Ile Pro Asp Asp Leu Tyr Ser Ser Gln Val Glu Phe Gly
165 170 175

Gly Phe Ala Val Asp Val Val Asn Thr Lys Gly Asp Cys Thr Glu Ser
180 185 190

Phe Val Tyr Leu Thr Asn Phe Lys Asp Asn Ser Leu Ile Val Tyr Asp
195 200 205

Glu Thr Gln Lys Lys Ala Trp Lys Phe Thr Asp Lys Thr Phe Glu Ala
210 215 220

Asp Lys Glu Ser Thr Phe Ser Tyr Ser Gly Glu Glu Gln Met Lys Tyr
225 230 235 240

Lys Val Gly Leu Phe Gly Ile Ala Leu Gly Asp Arg Asp Glu Met Gly
245 250 255

His Arg Pro Ala Tyr Tyr Ile Ala Gly Ser Ser Thr Lys Val Tyr Ser
260 265 270

Val Asn Thr Lys Glu Leu Lys Thr Glu Asn Gly Gln Leu Asn Pro Gln
275 280 285

Leu His Gly Asp Arg Gly Lys Tyr Thr Asp Ala Ile Ala Leu Ala His
290 295 300

Asp Pro Glu His Lys Val Leu Tyr Phe Ala Glu Ser Asp Ser Arg Gln
305 310 315 320

Val Ser Cys Trp Asn Val Asp Met Glu Leu Lys Pro Asp Asn Thr Asp
325 330 335

Val Ile Phe Ser Ser Ala Arg Phe Thr Phe Gly Thr Asp Ile Leu Val
340 345 350

Asp Ser Lys Gly Met Leu Trp Ile Met Ala Asn Gly His Pro Pro Val
355 360 365

Glu Asp Gln Glu Lys Ile Trp Lys Met Arg Phe Val Asn Arg Lys Ile
370 375 380

Ser Ile Met Lys Val Asp Thr Glu Arg Val Phe Lys Tyr Ser Arg Cys
385 390 395 400

Asn Pro Asn Tyr Lys Pro Pro Lys Glu Ile Glu Val
405 410

<210> SEQ ID NO 16

<211> LENGTH: 1239

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 16

atgaggttct tectttgtttt ccttgecate gtecttttte aagggatcca cggagettat 60

gtggaaatag gatattctct gagaaatatt acattcgatg gattggatac agatgactac 120

aatccaaagt tcaacattcc aacgggtttg gecagttgatce cecgaaggata taggctctte 180
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atagccatce caaggagaaa gccaaaggtt cectacactyg tggctgaact gaatatggte 240
atgaatcceg gatttecegt cgagagaget cegagetttyg agaaattcaa aaaattcaat 300
ggcgagggca aaaaggatct tgttaatgtg tatcagecag tcattgatga ttgtegtegt 360
ctttgggtge ttgacattgg gaaggtggaa tacaccggtyg gtgatgctga tcaatatcce 420
aaaggaaagc ctaccctaat tgcctacgac ctcaagaagg atcatactcce ggaaattcat 480
cgatttgaaa ttccagacga tctctatage tcacaagttg aatttggtgg atttgecgtt 540
gatgttgtta acacgaaagg agactgtacg gagtcatttg tctacctgac caatttcaag 600
gataactcte taattgtcta cgatgagaca caaaagaaag cttggaaatt tacagataaa 660
acatttgaag ctgataagga atccacgttc tectactegyg gagaggaaca aatgaagtac 720
aaagttggte tttttgggat agctctgggt gatagggatyg aaatggggca tcegtectgee 780
tactatatcg ctgggagtag caccaaagtc tacagtgtta acactaaaga actcaaaaca 840
gagaatggtc agttaaatcc tcagcttcac ggtgatcegtyg gaaagtacac ggatgcaatt 900
geectagecee acgatcctga gcataaagtc ctctactttg ctgaatccga cagcaggcag 960
gtgtcctgtt ggaatgtaga tatggagcta aaaccagaca atacggatgt gatcttcectcet 1020
agtgccegtt ttacttttgg aacggatatt ttggttgata gcaagggaat gctgtggata 1080
atggctaatg gacatccacc agtagaggat caagagaaga tttggaagat gagattcgta 1140
aaccggaaga tcagtattat gaaagtggat acggaacgtg tattcaaata ttcacgctgc 1200
aatccaaatt ataagccccecc gaaagaaatt gaagtttga 1239

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 17
H: 394
PRT

ISM: Lutzomyia longipalpis

<400> SEQUENCE: 17

Ala Tyr Val

Leu Asp Thr

Ala Val Asp
35

Lys Pro Lys
50

Pro Gly Phe
65

Phe Asn Gly

Ile Asp Asp

Tyr Thr Gly
115

Ile Ala Tyr
130

Glu Ile Pro
145

Ala Val Asp

Tyr Leu Thr

Glu Ile Gly Tyr Ser

Asp Asp Tyr Asn Pro

20

Pro Glu Gly Tyr Arg

40

Val Pro Tyr Thr Val

55

Pro Val Glu Arg Ala

70

Glu Gly Lys Lys Asp

85

Cys Arg Arg Leu Trp

100

Gly Asp Ala Asp Gln

120

Asp Leu Lys Lys Asp

135

Asp Asp Leu Tyr Ser
150

Val Val Asn Thr Lys

165

Asn Phe Lys Asp Asn

Leu

Lys

25

Leu

Ala

Pro

Leu

Val

105

Tyr

His

Ser

Gly

Ser

Arg

10

Phe

Phe

Glu

Ser

Val

90

Leu

Pro

Thr

Gln

Asp
170

Leu

Asn

Asn

Ile

Leu

Phe

75

Asn

Asp

Lys

Pro

Val
155

Cys

Ile

Ile Thr Phe

Ile Pro Thr
30

Ala Ile Pro
45

Asn Met Val
60

Glu Lys Phe

Val Tyr Gln

Ile Gly Lys
110

Gly Lys Pro
125

Glu Ile His
140
Glu Phe Gly

Thr Glu Ser

Val Tyr Asp

Asp Gly
15

Gly Leu

Arg Arg

Met Asn

Lys Lys
80

Pro Val
95

Val Glu

Thr Leu

Arg Phe

Gly Phe
160

Phe Val
175

Glu Thr
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180 185 190
Gln Lys Lys Ala Trp Lys Phe Thr Asp Lys Thr Phe Glu Ala Asp Lys
195 200 205
Glu Ser Thr Phe Ser Tyr Ser Gly Glu Glu Gln Met Lys Tyr Lys Val
210 215 220
Gly Leu Phe Gly Ile Ala Leu Gly Asp Arg Asp Glu Met Gly His Arg
225 230 235 240
Pro Ala Tyr Tyr Ile Ala Gly Ser Ser Thr Lys Val Tyr Ser Val Asn
245 250 255
Thr Lys Glu Leu Lys Thr Glu Asn Gly Gln Leu Asn Pro Gln Leu His
260 265 270
Gly Asp Arg Gly Lys Tyr Thr Asp Ala Ile Ala Leu Ala His Asp Pro
275 280 285
Glu His Lys Val Leu Tyr Phe Ala Glu Ser Asp Ser Arg Gln Val Ser
290 295 300
Cys Trp Asn Val Asp Met Glu Leu Lys Pro Asp Asn Thr Asp Val Ile
305 310 315 320
Phe Ser Ser Ala Arg Phe Thr Phe Gly Thr Asp Ile Leu Val Asp Ser
325 330 335
Lys Gly Met Leu Trp Ile Met Ala Asn Gly His Pro Pro Val Glu Asp
340 345 350
Gln Glu Lys Ile Trp Lys Met Arg Phe Val Asn Arg Lys Ile Ser Ile
355 360 365
Met Lys Val Asp Thr Glu Arg Val Phe Lys Tyr Ser Arg Cys Asn Pro
370 375 380
Asn Tyr Lys Pro Pro Lys Glu Ile Glu Val
385 390
<210> SEQ ID NO 18
<211> LENGTH: 1185
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 18
gecttatgtgyg aaataggata ttctctgaga aatattacat tcgatggatt ggatacagat 60
gactacaatc caaagttcaa cattccaacg ggtttggcag ttgatcccga aggatatagg 120
ctcettecatag ccatcccaag gagaaagceca aaggttcect acactgtgge tgaactgaat 180
atggtcatga atcccggatt tcccgtegag agagctccga getttgagaa attcaaaaaa 240
ttcaatggeg agggcaaaaa ggatcttgtt aatgtgtatce agccagtcat tgatgattgt 300
cgtegtettt gggtgettga cattgggaag gtggaataca ceggtggtga tgctgatcaa 360
tatcccaaag gaaagcectac cctaattgec tacgacctca agaaggatca tactccggaa 420
attcatcgat ttgaaattcc agacgatctce tatagctcac aagttgaatt tggtggattt 480
geegttgatyg ttgttaacac gaaaggagac tgtacggagt catttgtcta cctgaccaat 540
ttcaaggata actctctaat tgtctacgat gagacacaaa agaaagcttyg gaaatttaca 600
gataaaacat ttgaagctga taaggaatcc acgttctcct actcgggaga ggaacaaatg 660
aagtacaaag ttggtctttt tgggataget ctgggtgata gggatgaaat ggggcatcgt 720
cctgectact atatcgetgg gagtagcacce aaagtctaca gtgttaacac taaagaacte 780
aaaacagaga atggtcagtt aaatcctcag cttcacggtyg atcgtggaaa gtacacggat 840
gcaattgcee tagcccacga tcctgagcat aaagtcectcet actttgetga atccgacage 900
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aggcaggtgt cctgttggaa tgtagatatg gagctaaaac cagacaatac ggatgtgatce 960
ttctctagtg ceccgttttac ttttggaacg gatattttgg ttgatagcaa gggaatgctg 1020
tggataatgg ctaatggaca tccaccagta gaggatcaag agaagatttg gaagatgaga 1080
ttcgtaaacc ggaagatcag tattatgaaa gtggatacgg aacgtgtatt caaatattca 1140
cgctgcaatc caaattataa gcccccgaaa gaaattgaag tttga 1185

<210> SEQ ID NO 19
<211> LENGTH: 6247

<212> TYPE:

DNA

<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: nucleic

plasmid pNBO002

<400> SEQUENCE: 19

ttggctattyg

catgtccaac

ttacggggte

atggccegec

ttcccatagt

aaactgccca

tcaatgacgg

ctacttggca

agtacatcaa

ttgacgtcaa

acaactcege

gcagagcteg

tccatagaag

ggattcceeyg

tggcttetta

tgttataggt

tccectattyg

ctetttattg

ttacaggatg

gtgccegeag

ccggacatgg

cctecagega

ggcacagcac

tgtctgaaaa

cagcggcaga

cteceegttyge

cegegegage

ttttctecacy

gaaaacctcet

gccattgeat

attaccgeca

attagttcat

tggctgaceyg

aacgccaata

cttggcagta

taaatggcce

gtacatctac

tgggegtgga

tgggagtttg

cccattgacyg

tttagtgaac

acaccgggac

tgccaagagt

tgcatgctat

gatggtatag

gtgacgatac

gctatatgee

gggtctcatt

tttttattaa

getettetee

ctcatggteg

gatgcccace

tgagctcggg

agaagatgca

ggtgctgtta

caccagacat

tcaccgtegt

dcgaggaaag

acgttgtatc

tgttgacatt

agcccatata

cccaacgacce

gggactttce

catcaagtgt

gectggeatt

gtattagtca

tagcggtttyg

ttttggcacc

caaatgggceg

cgtcagateg

cgatccagec

gacgtaagta

actgtttttyg

cttagectat

tttccattac

aatacactgt

tattatttac

acataacgtg

ggtageggeg

ctecggeaget

accaccagtyg

gagcgggctt

ggcagctgag

acggtggagg

aatagctgac

cgaccagage

ggaaggagca

acid sequence of one strand of the

catatcataa tatgtacatt tatattggct 60
gattattgac tagttattaa tagtaatcaa 120
tggagttccg cgttacataa cttacggtaa 180
ccegeccatt gacgtcaata atgacgtatg 240
attgacgtca atgggtggag tatttacggt 300
atcatatgcc aagtacgccce cctattgacg 360
atgcccagta catgacctta tgggacttte 420
tcgctattac catggtgatg cggttttggce 480
actcacgggg atttccaagt ctccacccca 540
aaaatcaacg ggactttcca aaatgtcgta 600
gtaggcgtgt acggtgggag gtctatataa 660
cctggagacg ccatccacge tgttttgacce 720
tcegeggecyg ggaacggtge attggaacgce 780
ccgectatag agtctatagg cccaccccect 840
gcttggggte tatacacccce cgcttcectcea 900
aggtgtgggt tattgaccat tattgaccac 960
taatccataa catggctctt tgccacaact 1020

ccttcagaga ctgacacgga ctctgtattt 1080
aaattcacat atacaacacc accgtcccca 1140
ggatctccac gcgaatctcg ggtacgtgtt 1200
gagcttctac atccgageccce tgctcccatg 1260
ccttgctect aacagtggag gccagactta 1320
tgcecgcacaa ggccgtggeg gtagggtatg 1380
gcaccgctga cgcatttgga agacttaagg 1440
ttgttgtgtt ctgataagag tcagaggtaa 1500
gcagtgtagt ctgagcagta ctcgttgcetg 1560
agactaacag actgttcctt tccatgggtce 1620
tgagatccta caggagtcca gggctggaga 1680

agccgtgaat ttaagggacg ctgtgaagca 1740
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atcatggatg caatgaagag agggctctgce tgtgtgctge tgctgtgtgg agcagtctte 1800
gtttecgceca geggtaccgg atccaccctt gettatgtgg aaataggata ttctcectgaga 1860
aatattacat tcgatggatt ggatacagat gactacaatc caaagttcaa cattccaacg 1920
ggtttggcag ttgatcccga aggatatagg ctcttcatag ccatcccaag gagaaagcca 1980
aaggttccct acactgtggce tgaactgaat atggtcatga atcccggatt tececgtecgag 2040
agagctccga gectttgagaa attcaaaaaa ttcaatggcg agggcaaaaa ggatcttgtt 2100
aatgtgtatc agccagtcat tgatgattgt cgtecgtettt gggtgcttga cattgggaag 2160
gtggaataca ccggtggtga tgctgatcaa tatcccaaag gaaagcctac cctaattgece 2220
tacgacctca agaaggatca tactccggaa attcatcgat ttgaaattcc agacgatctce 2280
tatagctcac aagttgaatt tggtggattt gccgttgatg ttgttaacac gaaaggagac 2340
tgtacggagt catttgtcta cctgaccaat ttcaaggata actctctaat tgtctacgat 2400
gagacacaaa agaaagcttg gaaatttaca gataaaacat ttgaagctga taaggaatcc 2460
acgttctect actcgggaga ggaacaaatg aagtacaaag ttggtctttt tgggatagcet 2520
ctgggtgata gggatgaaat ggggcatcgt cctgcctact atatcgctgg gagtagcacce 2580
aaagtctaca gtgttaacac taaagaactc aaaacagaga atggtcagtt aaatcctcag 2640
cttcacggtg atcgtggaaa gtacacggat gcaattgccc tagcccacga tcctgagcat 2700
aaagtcctcet actttgctga atccgacagce aggcaggtgt cctgttggaa tgtagatatg 2760
gagctaaaac cagacaatac ggatgtgatc ttctctagtg cccgttttac ttttggaacyg 2820
gatattttgg ttgatagcaa gggaatgctg tggataatgg ctaatggaca tccaccagta 2880
gaggatcaag agaagatttg gaagatgaga ttcgtaaacc ggaagatcag tattatgaaa 2940
gtggatacgg aacgtgtatt caaatattca cgctgcaatc caaattataa gcccccgaaa 3000
gaaattgaag tttgaaaggg atccagatct gectgtgcctt ctagttgecca gccatctgtt 3060
gtttgccect ccececegtgee ttecttgace ctggaaggtyg ccactcccac tgtectttece 3120
taataaaatg aggaaattgc atcgcattgt ctgagtaggt gtcattctat tctggggggt 3180
ggggtgggyge agcacagcaa gggggaggat tgggaagaca atagcaggca tgctggggat 3240
gcggtggget ctatgggtac ccaggtgctg aagaattgac ccggttecctce ctgggccaga 3300
aagaagcagg cacatccecct tetcectgtgac acaccctgte cacgcccctg gttettagtt 3360
ccagccccac tcataggaca ctcatagctce aggagggctce cgcecttcaat cccacccget 3420
aaagtacttg gagcggtcte teccctcececte atcagcccac caaaccaaac ctagectcca 3480
agagtgggaa gaaattaaag caagataggc tattaagtgc agagggagag aaaatgcctce 3540
caacatgtga ggaagtaatg agagaaatca tagaatttct tccgcttccect cgctcactga 3600
ctegetgege teggtegtte ggectgceggceg ageggtatca gcectcactcaa aggcggtaat 3660
acggttatce acagaatcag gggataacgc aggaaagaac atgtgagcaa aaggccagca 3720
aaaggccagg aaccgtaaaa aggccgegtt gctggegttt ttccatagge tecgecccece 3780
tgacgagcat cacaaaaatc gacgctcaag tcagaggtgg cgaaacccga caggactata 3840
aagataccag gcgtttcecee ctggaagcte cctegtgege tectcectgtte cgaccctgece 3900
gcttaccgga tacctgtccg cctttetece ttcecgggaage gtggegettt ctcaatgetce 3960
acgctgtagg tatctcagtt cggtgtaggt cgttcgetcce aagctggget gtgtgcacga 4020
accceceegtt cagcccgacce getgcegectt atccggtaac tatcgtcttg agtccaacce 4080
ggtaagacac gacttatcge cactggcagce agccactggt aacaggatta gcagagcgag 4140
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gtatgtaggc ggtgctacag agttcttgaa gtggtggcct aactacggct acactagaag 4200
gacagtattt ggtatctgcg ctctgctgaa gccagttacce ttcggaaaaa gagttggtag 4260
ctcttgatcce ggcaaacaaa ccaccgctgg tageggtggt ttttttgttt gcaagcagca 4320
gattacgcgce agaaaaaaag gatctcaaga agatcctttg atcttttcecta cggggtcectga 4380
cgctcagtgg aacgaaaact cacgttaagg gattttggtc atgagattat caaaaaggat 4440
cttcacctag atccttttaa attaaaaatg aagttttaaa tcaatctaaa gtatatatga 4500
gtaaacttgg tctgacagtt accaatgctt aatcagtgag gcacctatct cagcgatctg 4560
tctatttegt tcatccatag ttgcctgact ccgggggggg ggggcgctga ggtcectgecte 4620
gtgaagaagg tgttgctgac tcataccagg cctgaatcgce cccatcatcc agccagaaag 4680
tgagggagcce acggttgatg agagctttgt tgtaggtgga ccagttggtg attttgaact 4740
tttgctttge cacggaacgg tcectgcegttgt cgggaagatg cgtgatctga tcecttcaact 4800
cagcaaaagt tcgatttatt caacaaagcc gccgtceegt caagtcageg taatgctcetg 4860
ccagtgttac aaccaattaa ccaattctga ttagaaaaac tcatcgagca tcaaatgaaa 4920
ctgcaattta ttcatatcag gattatcaat accatatttt tgaaaaagcc gtttctgtaa 4980
tgaaggagaa aactcaccga ggcagttcca taggatggca agatcctggt atcggtcectgce 5040
gattccgact cgtccaacat caatacaacc tattaatttc ccctcgtcaa aaataaggtt 5100
atcaagtgag aaatcaccat gagtgacgac tgaatccggt gagaatggca aaagcttatg 5160
catttctttc cagacttgtt caacaggcca gccattacgce tcgtcatcaa aatcactcgce 5220
atcaaccaaa ccgttattca ttecgtgattg cgecctgageg agacgaaata cgcgatcgcet 5280
gttaaaagga caattacaaa caggaatcga atgcaaccgg cgcaggaaca ctgccagege 5340
atcaacaata ttttcacctg aatcaggata ttcttctaat acctggaatg ctgttttcce 5400
ggggatcgca gtggtgagta accatgcatc atcaggagta cggataaaat gcttgatggt 5460
cggaagaggc ataaattccg tcagccagtt tagtctgacc atctcatctg taacatcatt 5520
ggcaacgcta cctttgccat gtttcagaaa caactctggce gcatcgggcet tcccatacaa 5580
tcgatagatt gtcgcacctg attgcccgac attatcgcega geccatttat acccatataa 5640
atcagcatcc atgttggaat ttaatcgcgg cctcgagcaa gacgtttcce gttgaatatg 5700
gctcataaca ccccttgtat tactgtttat gtaagcagac agttttattg ttcatgatga 5760
tatattttta tcttgtgcaa tgtaacatca gagattttga gacacaacgt ggctttccce 5820
cceccececcat tattgaagca tttatcaggg ttattgtcetce atgagcggat acatatttga 5880
atgtatttag aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgccacce 5940
tgacgtctaa gaaaccatta ttatcatgac attaacctat aaaaataggc gtatcacgag 6000
gcceetttegt ctegegegtt tcecggtgatga cggtgaaaac ctcectgacaca tgcagctecce 6060
ggagacggte acagcttgte tgtaagcgga tgccgggage agacaagecc gtcagggege 6120
gtcagcgggt gttggcgggt gteggggctg gcecttaactat gceggcatcag agcagattgt 6180
actgagagtg caccatatgc ggtgtgaaat accgcacaga tgcgtaagga gaaaataccg 6240
catcaga 6247

<210> SEQ ID NO 20
<211> LENGTH: 5899

<212> TYPE:

DNA

<213> ORGANISM: Artificial
<220> FEATURE:
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<223> OTHER INFORMATION: nucleic acid sequence of one strand of the
plasmid pNBO003

<400> SEQUENCE: 20

ttggctattyg gccattgcat acgttgtatc catatcataa tatgtacatt tatattggcet 60
catgtccaac attaccgcca tgttgacatt gattattgac tagttattaa tagtaatcaa 120
ttacggggte attagttcat agcccatata tggagttceg cgttacataa cttacggtaa 180
atggcccgee tggcetgaccg cccaacgacce cecgeccatt gacgtcaata atgacgtatg 240
ttcccatagt aacgccaata gggactttece attgacgtca atgggtggag tatttacggt 300
aaactgccca cttggcagta catcaagtgt atcatatgec aagtacgccce cctattgacg 360
tcaatgacgg taaatggccc gectggeatt atgcccagta catgacctta tgggacttte 420
ctacttggca gtacatctac gtattagtca tcegctattac catggtgatg cggttttgge 480
agtacatcaa tgggcegtgga tagcggtttg actcacgggg atttccaagt ctccacccca 540
ttgacgtcaa tgggagtttg ttttggcacc aaaatcaacyg ggactttcca aaatgtcgta 600
acaactccge cccattgacg caaatgggeg gtaggcegtgt acggtgggag gtctatataa 660
gcagagcteyg tttagtgaac cgtcagatcg cctggagacg ccatccacge tgttttgacce 720
tccatagaag acaccgggac cgatccagece teegeggecg ggaacggtge attggaacge 780
ggattcceeyg tgccaagagt gacgtaagta ccgcectatag agtctatagg cccacccect 840
tggcttetta tgcatgctat actgtttttg gcttggggtce tatacaccce cgcttectca 900
tgttataggt gatggtatag cttagcctat aggtgtgggt tattgaccat tattgaccac 960

tceecctattg gtgacgatac tttccattac taatccataa catggctctt tgccacaact 1020
ctctttattg gectatatgec aatacactgt ccttcagaga ctgacacgga ctctgtattt 1080
ttacaggatg gggtctcatt tattatttac aaattcacat atacaacacc accgtcccca 1140
gtgcccgeag tttttattaa acataacgtg ggatctccac gcgaatctcg ggtacgtgtt 1200
ccggacatgg getcttcectee ggtageggceg gagettcetac atccgagcce tgctcccatg 1260
cctccagega ctcatggteg cteggcagcet ccttgctect aacagtggag gcecagactta 1320
ggcacagcac gatgcccace accaccagtg tgccgcacaa ggccgtggeg gtagggtatg 1380
tgtctgaaaa tgagctcggg gagcgggctt gcaccgcetga cgcatttgga agacttaagg 1440
cagcggcaga agaagatgca ggcagctgag ttgttgtgtt ctgataagag tcagaggtaa 1500
ctccegttge ggtgectgtta acggtggagg gcagtgtagt ctgagcagta ctegttgetg 1560
ccgcgegege caccagacat aatagctgac agactaacag actgttcctt tcecatgggtce 1620
ttttctecacg tcaccgtegt cgaccagagce tgagatccta caggagtcca gggctggaga 1680
gaaaacctct gcgaggaaag ggaaggagca agccgtgaat ttaagggacg ctgtgaagea 1740
atcatggatg caatgaagag agggctctgce tgtgtgctge tgctgtgtgg agcagtctte 1800
gtttecgceca geggtaccgg atccaccctt gatggtgatg aatatttcat tggaaaatac 1860
aaagaaaaag atgagacact gttttttgca agctacggcc taaagaggga tccttgccag 1920
attgtcttag gctacaaatg ctcaaacaat caaacccact ttgtgcttaa ttttaaaacc 1980
aataagaaat cctgcatatc agcaattaag ctgacttcectt acccaaaaat caatcaaaac 2040
tcggatttaa ctagaaatct ctactgccaa actggaggaa taggaacaga taactgcaaa 2100
cttgtcttca agaaacgtaa aagacaaata gcagctaata ttgaaatcta cggcattcca 2160

gcgaagaaat gttccttcaa ggatcgttac attggagctg atccactcca cgtcgattcece 2220
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tatgggcttt cgtatcagtt tgatcaggaa catggatgga atttggaacg aaataacatt 2280
ttcaaagaca caagattttc cacagaagtt ttctaccaca aaaatggttt atttaacacc 2340
caaataactt atttggctga agaagattcc ttctctgaag ctcgagagat tactgcgaag 2400
gatattaaga agaagttttc aattattttg cccaatgaag agtataagag gattagtttc 2460
ttggacgttt attggttcca ggagactatg cgaaaaaagc ctaaatatcc ctacattcac 2520
tacaatggag aatgcagcaa tgagaataaa acttgtgaac ttgtctttga caccgatgaa 2580
ctaatgacct acgcccttgt taaagtcttt actaatcctg agagtgatgg atctaggcectce 2640
aaagaagagg atttgggaag aggataaaag ggatccagat ctgctgtgcce ttctagttgce 2700
cagccatctg ttgtttgecce cteccceegtg ccttecttga cectggaagg tgccactece 2760
actgtccecttt cctaataaaa tgaggaaatt gcatcgcatt gtctgagtag gtgtcattct 2820
attctggggy gtggggtyggyg gcagcacage aagggggagyg attgggaaga caatagcagg 2880
catgctgggg atgcggtggg ctcectatgggt acccaggtge tgaagaattg acccggttcece 2940
tcetgggeca gaaagaagca ggcacatcce cttetcectgtg acacaccctg tcecacgccece 3000
tggttcttag ttccagccee actcatagga cactcatage tcaggagggce tcecgecttca 3060
atcccaccecg ctaaagtact tggagceggtce tcteccctecce tcatcagccce accaaaccaa 3120
acctagecte caagagtggg aagaaattaa agcaagatag gctattaagt gcagagggag 3180
agaaaatgcc tccaacatgt gaggaagtaa tgagagaaat catagaattt cttccgette 3240
ctecgetcecact gactcgctge getecggtegt tceggctgegg cgagcggtat cagctcactce 3300
aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgage 3360
aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcg ttgctggcegt ttttccatag 3420
gctecgecee cctgacgage atcacaaaaa tcgacgetca agtcagaggt ggcgaaaccce 3480
gacaggacta taaagatacc aggcgtttcc ccctggaage tcecctegtge gctetectgt 3540
tcecgaccectg cecgcttaceg gatacctgte cgectttete cecttecgggaa gegtggeget 3600
ttctcaatge tcacgctgta ggtatctcag ttecggtgtag gtcecgttcecget ccaagetggg 3660
ctgtgtgcac gaacccceeg ttcagcccga ccgcectgegece ttatccggta actatcgtcet 3720
tgagtccaac ccggtaagac acgacttatc gccactggca gcagccactg gtaacaggat 3780
tagcagagcg aggtatgtag gcggtgctac agagttcettg aagtggtggce ctaactacgg 3840
ctacactaga aggacagtat ttggtatctg cgctctgctg aagccagtta ccttcecggaaa 3900
aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtageggtg gtttttttgt 3960
ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatctttte 4020
tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 4080
atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 4140
aagtatatat gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat 4200
ctcagcgatc tgtctatttce gttcatccat agttgcctga ctcecgggggg ggggggcgct 4260
gaggtctgece tcgtgaagaa ggtgttgectg actcatacca ggcctgaatc gccccatcat 4320
ccagccagaa agtgagggag ccacggttga tgagagcettt gttgtaggtg gaccagttgg 4380
tgattttgaa cttttgcttt gccacggaac ggtctgegtt gtcgggaaga tgcgtgatct 4440
gatccttcaa ctcagcaaaa gttcgattta ttcaacaaag ccgccgtceccce gtcaagtcag 4500
cgtaatgctce tgccagtgtt acaaccaatt aaccaattct gattagaaaa actcatcgag 4560
catcaaatga aactgcaatt tattcatatc aggattatca ataccatatt tttgaaaaag 4620
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ccgtttetgt aatgaaggag aaaactcacc gaggcagttc cataggatgg caagatcctg 4680
gtatcggtet gcgattccga ctegtccaac atcaatacaa cctattaatt tccectegte 4740
aaaaataagg ttatcaagtg agaaatcacc atgagtgacg actgaatccg gtgagaatgg 4800
caaaagctta tgcatttctt tccagacttg ttcaacaggc cagccattac gctcecgtcatce 4860
aaaatcactc gcatcaacca aaccgttatt cattcgtgat tgcgcctgag cgagacgaaa 4920
tacgcgatceg ctgttaaaag gacaattaca aacaggaatc gaatgcaacc ggcgcaggaa 4980
cactgccagce gcatcaacaa tattttcacc tgaatcagga tattcttcta atacctggaa 5040
tgctgtttte ccggggatcg cagtggtgag taaccatgca tcatcaggag tacggataaa 5100
atgcttgatg gtcggaagag gcataaattc cgtcagccag tttagtctga ccatctcatce 5160
tgtaacatca ttggcaacgc tacctttgcce atgtttcaga aacaactctg gegcatcggg 5220
cttcccatac aatcgataga ttgtcgcacce tgattgcccg acattatcgce gagcccattt 5280
atacccatat aaatcagcat ccatgttgga atttaatcgc ggcctcgage aagacgtttce 5340
ccgttgaata tggctcataa caccccttgt attactgttt atgtaagcag acagttttat 5400
tgttcatgat gatatatttt tatcttgtgc aatgtaacat cagagatttt gagacacaac 5460
gtggctttee cccccceccce attattgaag catttatcag ggttattgtce tcatgagegg 5520
atacatattt gaatgtattt agaaaaataa acaaataggg gttccgcgca catttceccccg 5580
aaaagtgcca cctgacgtcect aagaaaccat tattatcatg acattaacct ataaaaatag 5640
gcgtatcacg aggcccttte gtetegegeg tttceggtgat gacggtgaaa acctctgaca 5700
catgcagcte ccggagacgg tcacagettg tetgtaageg gatgccggga gcagacaagce 5760
ccgtcagggce gecgtcagegyg gtgttggcegg gtgtegggge tggcttaact atgecggcatce 5820
agagcagatt gtactgagag tgcaccatat gcggtgtgaa ataccgcaca gatgcgtaag 5880
gagaaaatac cgcatcaga 5899
<210> SEQ ID NO 21
<211> LENGTH: 1239
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: codon-optimized nucleic acid sequence for
mammalian expression (unprocessed LIJM17 protein from Lutzomyia
longipalpis)

<400> SEQUENCE: 21

tcacacttcg atttetttgg ggggecttgta gttggggttg caceggetgt acttgaacac 60
cegeteggtyg tecaccttea tgatceggat ctteeggtte acgaaccgca tcettecagat 120
cttttectgg tectecacgyg gggggtggee gttggecatg atccacagea tgeccttget 180
gtccaccagg atgteggtge cgaaggtgaa ccgggegetg ctgaagatca cgteggtgtt 240
gtcgggette agttecatgt tcacgttcca gcaggacacce tgeccggetgt cgetetegge 300
gaagtacagc accttgtget cggggtcegta ggccagggca atggegtegyg tgtacttgec 360
ceggtegecg tgcagetggg ggttcagetyg geegtteteg gttttecaget ctttggtatt 420
cacgctgtac accttggtge tgectgecgge gatgtageag gegggectgt ggeccatcte 480
gtceeggteg cccagggcega tgccgaacag geccactttg tacttcatet gttectegec 540
getgtagetyg aaggtgetet ctttgtegge ctcegaaggte ttgteggtga acttecagge 600

cttettetgg gtetegtegt acacgatcag getgttgtece ttgaagttgg tcaggtacac 660



US 9,228,002 B2
95

96

-continued
gaagctcteg gtgcagtege ccttggtgtt caccacgtcce acggcaaagc cgccgaactc 720
cacctggetg ctgtacaggt cgtcggggat ctcgaaccgg tggatctcegg gggtgtggtce 780
cttcttcagg tcgtaggcga tcagggtggg cttgcecttg gggtactggt cggegtegec 840
gcctgtgtac tccaccttge cgatgtccag cacccacagce cgcctgcagt cgtcgatcac 900
gggctggtac acgttcacca ggtctttett gecctcegecg ttaaacttcet tgaacttcetce 960

gaagctgggg gccctcectceca cggggaagcece ggggttcate accatgttca gcteggecac 1020

ggtgtagggc accttgggct tcecgectggg gatggcgatg aacagcecggt agcccteggyg 1080

gtccacggece aggccggtgg ggatgttgaa cttggggttyg tagtcecgtcegg tgtccaggece 1140

gtcgaaggtyg atgttccgca ggctgtagecce gatctceccacg taggcgccgt ggatgcectg 1200

gaacagcacg atggccagga acacgaagaa gaaccgcat 1239

<210> SEQ ID NO 22

<211> LENGTH: 906

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: codon-optimized nucleic acid sequence for
mammalian expression (unprocessed LJL143 protein from Lutzomyia
longipalpis)

<400> SEQUENCE: 22

atgaacagca tcaactttct gagcatcgtg ggectgatca getteggett catcegtggece 60

gtgaagtgeyg acggcgacga gtacttcatc ggcaagtaca aagagaagga cgagaccctg 120

ttecttegeca gctacggect gaagcgggac cectgccaga tegtgetggyg ctacaagtge 180

agcaacaacc agacccactt cgtgctgaac ttcaagacca acaagaagag ctgcatcage 240

gecatcaage tgaccagcta ccccaagatc aaccagaaca gcgacctgac caagaacctg 300

tactgccaga ccggeggcat cggcaccgac aactgcaage tggtgttcaa gaagcggaag 360

cggcagateg ccgccaacat cgagatctac ggcatcceeg ccaagaagtyg cagcttcaag 420

gaccggtaca tcggcgccga cccectgcac gtggactect acggectgec ctaccagtte 480

gaccaggaac acggctggaa cgtcgagegg tacaacatct tcaaggacac ccggttcage 540

accgaggtgt tctaccacaa gaacggectg ttcaacacce agatcaccta cctggecgaa 600

gaggacagct tcagcgagge ccgggagatc accgccaagg acatcaagaa gaagttcagce 660

atcatcctge ccaacgagga atacaagcegg atcagcttece tggacgtgta ctggttecag 720

gaaaccatgce ggaagaagcce caagtaccce tacatccact acaacggcga gtgctccaac 780

gagaacaaga cctgcgaact ggtgttcgac accgacgagce tgatgaccta cgecctggtyg 840

aaggtgttca ccaaccccga gagcgacgge agecggctga aagaagagga cctgggcagg 900

ggctga 906

<210> SEQ ID NO 23

<211> LENGTH: 271

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 23

Met Leu Gln Ile Lys His Leu Leu
1 5

Val Asn Ala Gln Ser Asn Tyr Cys
20

Gly Val Glu Arg Pro His Ile Gly

Ile Phe Val Gly Leu Leu Val Val
10 15

Lys Gln Glu Ser Cys Ser Ser Gly
25 30

Cys Lys Asn Ser Gly Asp Phe Ser
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35

Glu Thr Cys
50

Gln Asn Leu
65

Arg Gly Ala

Lys Trp Asn

Cys Lys Phe

115

Ala Gly Gln
130

Leu Asn Tyr
145

Arg Trp Ala

Lys Asp Asn

Thr Asp Lys

195

Phe Lys Glu
210

Lys Glu Arg
225

Lys Lys Cys

Val Asp Pro

<210> SEQ I
<211> LENGT.
<212> TYPE:

40

Ser Gly Asp Ala Glu

55

Leu Val Lys Met His

70

Val Pro Gly Phe Ala

85

Asp Glu Leu Ala Lys

100

Ala His Asp Lys Cys

120

Asn Leu Ala Gln Met

135

Val Leu Lys Asn Leu
150

Lys Gln Ser Gln Leu

165

Lys Gln Ile Gly His

180

Val Gly Cys Ala Ile

200

Thr Leu Leu Ala Cys

215

Ile Tyr Thr Gln Gly
230

Gly Pro Val Tyr Lys

245

Thr Pro Asp Val Leu

260

D NO 24
H: 905
DNA

Ile

Asn

Pro

Leu

105

Arg

Met

Thr

Asp

Phe

185

Ala

Asn

Lys

Asn

Lys
265

Val

Arg

Ala

90

Ala

Ala

Ser

Arg

Asn

170

Thr

Arg

Tyr

Pro

Leu

250

Gln

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 24

agttgtggag

tgggattgcet

cgggaggtgt

getecggaga

tgcacaatcg

cgaaaatgcc

gaacgtgcaa

agaatctage

atctcacaag

acgtgggtgg

agaaaacaga

agaccctect

agggaaaacc

gtgatcctte

cttttggtca

cgtggttgtt

tgagagaccc

tgcagaaatt

cctgagagat

aatgcttaaa

atttgcccac

tcaaatgatg

ggaatggtte

tcctgggaaa

caaagttgga

agcttgcaac

ttgttcacag

ggagaaggtt

ttttacgtga

aatgcacaga

catattgggt

gttaagatgg

agatttgete

tggaacgatg

gataaatgce

tcctatecta

tgggagtaca

gacaacaaac

tgcgctatag

tactgctaca

tgtcagagca

gatccaactce

Lys

Leu

75

Ala

Glu

Ile

Tyr

Glu

155

Tyr

Ala

Phe

Cys

Cys

235

Cys

Trp

tgttgcaaat

gcaattactyg

gcaaaaactce

acaagaagaa

gtggtgcagt

aactggccaa

gegcaattga

cccategaga

gatgggctaa

aaattggaca

ctcgatttac

cgaatatgat

aaaagtgtgg

ctgatgtect

45

Met Asp Lys
60

Arg Asp Arg

Lys Met Pro

Tyr Asn Val
110

Asp Val Cys
125

Pro Thr His
140

Trp Phe Trp

Val Gly Gly

Phe Val His
190

Thr Asn Glu
205

Tyr Thr Asn
220

Ser Gln Cys

Asp Pro Ser

Lys His Gly
270

taaacatctt
caaacaggaa
tggagatttt
gcagaaccte
gecaggtttt
attggcagag
tgtctgeece
tctaaactat
gcaatctcag
tttcacaget
aaatgagcac
gaaggagagg
gccagtctac

taagcaatgg

Lys Lys
Phe Ala
80

Met Leu
95

Arg Thr

Pro Tyr

Arg Asp

Glu Tyr

160

Pro Gly
175

Glu Lys

His Asn

Met Met

Gln Ser
240

Glu Lys
255

Lys

ctgatttttyg
tcgtgeteat
tccgaaactt
cttgtgaaaa
gcaccagetg
tacaacgtga
tatgctggac
gttcttaaga
cttgataatt
tttgtgcatyg
aattttaagg
atctacacge
aagaacctgt

aagcatggaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840



US 9,228,002 B2
99 100

-continued

aatgattatt aagctcactt caaatgtttc caatccaaaa aaaaaaaaaa aaaaaaaaaa 900

aaaaa 905

<210> SEQ ID NO 25

<211> LENGTH: 159

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 25

Met Leu Leu Arg Ser Leu Phe Val Leu Phe Leu Ile Phe Leu Thr Phe
1 5 10 15

Cys Asn Ala Glu Glu Glu Leu Ile Glu Arg Lys Leu Thr Gly Lys Thr
20 25 30

Ile Tyr Ile Ser Thr Ile Lys Leu Pro Trp Phe Gln Ala Leu Asn His
35 40 45

Cys Val Lys Asn Gly Tyr Thr Met Val Ser Ile Lys Thr Phe Glu Glu
50 55 60

Asn Lys Glu Leu Leu Lys Glu Leu Lys Arg Val Ile Arg Thr Glu Asp
65 70 75 80

Thr Gln Val Trp Ile Gly Gly Leu Lys His His Gln Phe Ala Asn Phe
85 90 95

Arg Trp Val Ser Asp Gly Ser His Val Ala Thr Ala Ser Gly Tyr Thr
100 105 110

Asn Trp Ala Pro Gly Glu Pro Ala Asp Ser Phe Tyr Tyr Asp Gln Phe
115 120 125

Cys Met Ala Met Leu Phe Arg Lys Asp Gly Ala Pro Trp Asp Asp Leu
130 135 140

Asn Cys Trp Val Lys Asn Leu Phe Val Cys Glu Lys Arg Asp Asp
145 150 155

<210> SEQ ID NO 26

<211> LENGTH: 617

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 26

ttttgagaaa aacatttcct tgtgagttaa atagttggta aattaaatca agagaatgtt 60
gcttegttee ttgtttgtte tttttctaat tttcttaaca ttcectgcaacg ctgaggaaga 120
acttattgag agaaagttaa caggaaaaac gatctatatc tcaacaataa agcttcegtg 180
gtteccaaget cttaatcatt gtgttaaaaa tggctacaca atggtgtcaa ttaagacatt 240
tgaagagaat aaagaactcc ttaaagaact caaaagggtyg attaggacag aagatacaca 300
agtttggatt ggaggcctca aacatcatca atttgcaaac tttegttggyg taagecgatgg 360
aagccacgta gcaacagcett cagggtacac caattgggec ccaggggage cagctgatte 420
cttctattac gatcaatttt gcatggegat gttgttcaga aaagacggeyg ctcegtggga 480
tgatttgaat tgttgggtta agaatctttt tgtttgtgag aaacgagatg attgagaggc 540
tatttttgtt atctcaccgt tttgttgaat aaaaaagaag aagaaagaca aaaaaaaaaa 600
aaaaaaaaaa aaaaaaa 617

<210> SEQ ID NO 27

<211> LENGTH: 304

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis
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<400> SEQUENCE: 27

Met Lys Leu
1

Thr Ser Asn
Pro Leu Pro
35

Pro Phe Ser
50

Gly Ile His
65

Tyr Glu Ser

Cys Glu Ser

Ile Gly Phe

115

Cys Ser Ser
130

Gln Gly Val
145

Cys Glu Tyr

Val Gln Lys

Glu Asp Ala

195

Glu Arg Gln
210

Arg Phe Val
225

Glu Ser Ser
Leu Pro Leu
Gln Ser Val

275
Phe Thr Lys

290

<210> SEQ I
<211> LENGT.
<212> TYPE:

Leu Gln Ile Ile Phe

Gly Ala Leu Thr Gly

20

Val Val Leu Trp His

40

Leu Gly Ser Ile Lys

Val Val Ser Leu Lys

70

Gly Phe Phe Val His

85

Leu Gln Asn Asp Leu

100

Ser Gln Gly Ser Gln

120

Ile Gln Val Arg Asn

135

Phe Gly Leu Pro Tyr
150

Phe Arg Lys Leu Leu

165

Leu Leu Val Gln Ala

180

Tyr Arg Thr Gly Ser

200

Ile Asn Asn Asp Tyr

215

Met Val Lys Phe Leu
230

Phe Phe Gly Phe Tyr

245

Lys Gln Ser Lys Ile

260

Pro Ile Asp Tyr Leu

280

Glu Trp Phe Ile Lys

D NO 28
H: 1273
DNA

295

Ser

Asn

25

Gly

Lys

Ile

Pro

Thr

105

Phe

Leu

Cys

Asn

Thr

185

Thr

Ile

Asn

Ala

Tyr

265

Glu

Phe

Leu

10

Glu

Met

Leu

Gly

Asp

90

Leu

Leu

Ile

Pro

Tyr

170

Tyr

Phe

Asn

Asp

Pro

250

Leu

Cys

Ile

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 28

tacttecgtac

ttaacaaaat

attttatgtg

cacgctcagt

ctctettect

caaatgcage

tctcagaatt

tgctccattt

cagtttttac

agcatcttca

ggtcttttte

tcecettgect

tcttacaagt

tttecgtttte

taaaaatccce

aggtggtaag

ccgacctcaa

gtegtectgt

Phe

Ser

Gly

Ile

Lys

75

Lys

Ala

Arg

Ser

Ser

155

Ala

Trp

Leu

Asn

Ser

235

Gly

Glu

Gly

Ile

tcectttttet

tgaatattct

ttatcagcaa

aaaaaatgaa

atggggcect

ggcacgggat

Leu Val Phe
Ala Ala Asn
30

Asp Ser Cys
45

Glu Gln Gln
60

Ser Leu Ile

Gln Ile Gln

Asn Gly Phe

110

Gly Leu Val
125

Ile Gly Gly
140

Leu Ser Arg

Ala Tyr Glu

His Asp Pro
190

Ala Asp Ile
205

Ile Arg Lys
220

Met Val Gln

Thr Asp Thr

Asp Arg Leu
270

Gly Asp His
285

Pro Tyr Leu
300

cttaactttt
gttgaaattt
cceggtgtet
actcctgeaa
gaccggaaat

gggegattet

Phe Pro
15

Ala Ala

Cys Phe

Ile Pro

Glu Asp
80

Glu Val
95

Asn Ala

Gln Arg

Gln His

Lys Thr
160

Lys Trp
175

Leu Asn

Asn Asn

Leu Asn

Pro Ile
240

Glu Val
255

Gly Leu

Leu Gln

Lys Gln

aaagttttat
tgattaatct
acagttttgt
atcatcttct
gaaagtgcag

tgctgettte

60

120

180

240

300

360
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ccttecagttt gggaagcata aaaaaattaa ttgaacaaca aattcctggyg attcatgttg 420
ttagcctgaa aattggaaag tctctcattg aggactatga aagtggattt tttgttcate 480
cagacaagca aattcaggaa gtttgtgagt cacttcagaa cgatctaaca ctcgcaaatg 540
gattcaatge aattggattt tctcagggta gtcagttcct gegaggtett gtgcaacgat 600
gttettetat acaagtaagg aatctcattt ccattggagg acagcatcaa ggggtttttg 660
gtectgccecta ttgtectteg ttgagcagaa agacttgcga atactttaga aagctcctga 720
attatgcagce ttatgaaaaa tgggtacaga aactcctagt tcaagccacce tactggcatg 780
atcctctaaa tgaggatgca tatcggactg gaagcacttt ccttgctgat ataaataatg 840
agagacaaat caataatgac tatattaata atattcggaa gctaaatcgt tttgtgatgg 900
taaagttcct caacgacagc atggttcage caattgaatce tagtttcttt ggattctacg 960
ctccaggaac tgatacagaa gttctcccat taaaacaaag caagatttat ttggaagatc 1020
gtttgggact tcaatcagta ccgatagatt atctagaatg cggaggagat catttgcaat 1080
ttacaaaaga atggttcata aagtttatca taccctatct gaagcaataa gagctgcaat 1140
gtaattgatt aaaaaatgtt aaccatttca ggatgattgg gtgacccctt aaaaatataa 1200
atgaaaaaat atacaaaaga aataaatttt tatattgatc ccacaaaaaa aaaaaaaaaa 1260
aaaaaaaaaa aaa 1273
<210> SEQ ID NO 29
<211> LENGTH: 102
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 29
Met Arg Asn Phe Ala Val Val Ser Leu Ala Val Ala Val Leu Leu Phe
1 5 10 15
Cys Ala Trp Pro Ile Asn Ala Glu Asp Asn Glu Glu Val Gly Lys Ala

20 25 30
Arg Glu Lys Arg Gly Leu Lys Asp Ala Met Glu His Phe Lys Asn Gly

35 40 45
Phe Lys Glu Leu Thr Lys Asp Phe Lys Leu Pro Ser Leu Pro Ser Leu
50 55 60
Pro Gly Phe Gly Lys Lys Pro Glu Ser Gly Ser Ser Glu Asp Ser Gly
65 70 75 80
Asp Lys Thr Glu Asp Thr Ser Gly Ser Lys Asp Asp Gln Ser Lys Asp
85 90 95

Asn Thr Val Glu Glu Ser

100
<210> SEQ ID NO 30
<211> LENGTH: 466
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 30
ggatcggeca ttatggccgg ggcagttaat cgccacaatt taataaaatg aggaactttg 60
ctgtagtcag tttageecgtt getgtectge tettetgtge atggectata aatgeggaag 120
ataatgaaga agttggaaag gcgagagaaa aaagaggctt aaaagacgca atggaacact 180
tcaaaaatgg atttaaggag ctgacaaagg actttaaact tccaagcctt ccaagtctte 240
ctggatttgg taaaaagcct gaatctggaa gttctgaaga ttctggagat aaaactgagg 300
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ataccagtgg atctaaggac gaccaatcaa aggataatac ggtcgaagaa tcttaagaaa 360
ggcgcaaata gctattttca aagtggcgaa tgtttcttte tttatctgaa ataaatattt 420
ttaaaccttt cgaaaccaaa aaaaaaaaaa aaaaaaaaaa aaaaaa 466

<210> SEQ ID NO 31

<211> LENGTH: 247

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 31

Met Asn Phe Leu Leu Lys Ile Phe Ser Leu Leu Cys Leu Cys Gly Leu
1 5 10 15

Gly Tyr Ser Trp Gln Asp Val Arg Asn Ala Asp Gln Thr Leu Trp Ala
20 25 30

Tyr Arg Ser Cys Gln Lys Asn Pro Glu Asp Lys Asp His Val Pro Gln
35 40 45

Trp Arg Lys Phe Glu Leu Pro Asp Asp Glu Lys Thr His Cys Tyr Val
50 55 60

Lys Cys Val Trp Thr Arg Leu Gly Ala Tyr Asn Glu Asn Glu Asn Val
65 70 75 80

Phe Lys Ile Asp Val Ile Thr Lys Gln Phe Asn Glu Arg Gly Leu Glu
85 90 95

Val Pro Ala Gly Leu Asp Gln Glu Leu Gly Gly Ser Thr Asp Gly Thr
100 105 110

Cys Lys Ala Val Tyr Asp Lys Ser Met Lys Phe Phe Lys Ser His Phe
115 120 125

Met Asp Phe Arg Asn Ala Tyr Tyr Ala Thr Tyr Asp Gly Ser Asp Glu
130 135 140

Trp Phe Ser Lys Asn Pro Asp Val Lys Pro Lys Gly Thr Lys Val Ser
145 150 155 160

Glu Tyr Cys Lys Asn Lys Asp Asp Gly Asp Cys Lys His Ser Cys Ser
165 170 175

Met Tyr Tyr Tyr Arg Leu Ile Asp Glu Asp Asn Leu Val Ile Pro Phe
180 185 190

Ser Asn Leu Pro Asp Tyr Pro Glu Asp Lys Leu Glu Glu Cys Arg Asn
195 200 205

Glu Ala Lys Ser Ala Asn Glu Cys Lys Ser Ser Val Ile Tyr Gln Cys
210 215 220

Leu Glu Asn Ala Asp Lys Ser Ala Leu Asp Ala Ser Leu Asn Ile Leu
225 230 235 240

Asp Glu Phe Ser Gly Arg Tyr
245

<210> SEQ ID NO 32

<211> LENGTH: 955

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 32

acttaaagat ttttgtttaa gcaaaatgaa cttcttgttg aaaattttcet ctttgctcetg 60
tctetgtgga ctggggtatt catggcagga tgtgagaaat gecgatcaaa ccctcetggge 120
gtatagatcg tgccaaaaga atcctgaaga taaggatcac gtacctcaat ggaggaagtt 180
cgaattacce gacgatgaaa agactcattg ctacgtcaag tgegtatgga cgegtttggg 240

agcttacaat gaaaatgaaa atgttttcaa aattgatgtc attactaagce aatttaatga 300
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acgtggcecta gaagttccgg ctggacttga tcaagaattyg ggtggttcta cagatggaac 360
ttgcaaagca gtttacgata aatccatgaa gttcttcaaa tctcatttta tggactttag 420
gaatgcttac tacgcaactt atgacggttc tgatgaatgg tttagcaaga accctgatgt 480
aaaaccgaaa ggaacaaaag tttccgaata ctgcaaaaat aaagatgatyg gagattgcaa 540
acattcctge agtatgtact actaccgett aatcgatgaa gacaacttag ttattcegtt 600
cagcaactta cctgactatc ccgaagataa gctcgaggaa tgcaggaatyg aagccaagte 660
cgcaaatgag tgcaaatcat ctgttatcta tcagtgtttyg gaaaatgcegyg ataagtcage 720
tttagacgeg tctttgaata tactcgatga gttttctgga agatattaaa acaaactgga 780
taaaaaactt aggccaacct atgattcgaa cttacgattt tgaacttgaa attcatgtge 840
tttaacctat tgtcccacta ggaagaaaaa tccatatttg gtgatgttaa actatttttg 900
aacctcttca aaataaacaa ttttcaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 955

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 33
H: 325
PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 33

Met Phe Leu
1

Gly Val Ser
Leu Ile Ala
35

Phe Asn Ser
50

Asp Gln Tyr
65

Arg Tyr Gly

Phe Asn Asn

Arg Ile Thr
115

Ala Asp Gly
130

Lys Asp Asp
145

Ser Ser Leu

His Asp Trp

Pro Asn Gly

195

Lys Gln Trp
210

Gln Glu Leu
225

Glu Asn Phe

Lys Trp Val Val Cys

Gln Ala Ala Pro Pro

20

Asp Met Asp Lys Lys

40

Val Leu Lys Ile Asp

55

Ile Tyr Val Arg Ser

70

Phe Lys Gly Arg Gly

85

Lys Leu Tyr Thr Val

100

Lys Asp Gly Lys Leu

120

Gln Arg Pro Asp Gly

135

Thr Ile Tyr Val Gly
150

Trp Val Lys Lys Ile

165

Thr Asp Lys Tyr Arg

180

Phe Val Trp His Glu

200

Val Phe Met Pro Arg

215

Glu Glu Arg Thr Gly
230

Asn Asp Ile Gln Val

245

Ala

Gly

Ser

Glu

Arg

Ala

Asp

105

Phe

Phe

Ser

Thr

Lys

185

Ala

Lys

Cys

Ile

Phe

10

Val

Ile

Leu

Val

Glu

90

Asp

Pro

Lys

Thr

Lys

170

Ile

Val

Cys

Asn

His
250

Ala

Glu

Ala

Arg

Lys

75

Leu

Lys

Trp

Gly

Gly

155

Asp

Leu

Thr

Ser

Lys

235

Ile

Thr Val Phe

Trp Tyr His

Ser Asp Lys

45

His Asn Thr
60

Lys Pro Val

Ser Glu Ile

Ser Gly Ile
110

Val Ile Leu
125

Glu Trp Ala
140

Met Leu Lys

Gly Val Val

Lys Ala Leu
190

Trp Ser Pro
205

Arg His Pro
220

Ile Val Thr

Gln Asp Gln

Leu Val
15

Phe Gly

Thr Thr

Lys Thr

Ser Thr

80

Val Val

Thr Phe

Ala Asp

Thr Ile

Phe Thr

160

Thr Ser
175

Asn Met

Phe Arg

Phe Ser

Ala Asp

240

Pro Tyr
255
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Asn Leu Ala Ser Gly Phe Ser Ser Phe Arg Phe Ile Pro Gly Thr Lys
260 265 270
Asn Glu Arg Leu Leu Ala Leu Arg Thr Val Glu Gln Glu Asp Gln Val
275 280 285
Lys Thr Trp Ala Val Val Met Asp Met Lys Gly Thr Val Leu Met Tyr
290 295 300
Glu Lys Glu Leu Tyr Asp Glu Lys Phe Glu Gly Leu Ala Phe Phe Gly
305 310 315 320
Gly Ile Lys Lys Asn
325
<210> SEQ ID NO 34
<211> LENGTH: 1071
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 34
aaagagaagt agtgagaatg tttcttaagt gggttgtttyg tgcttttgeg actgtcttcee 60
ttgttggggt gagtcaggca gccccaccgg gggttgaatyg gtatcacttt ggtctgattg 120
ctgatatgga caaaaaatcc atcgcgagtg acaaaaccac ctttaacagce gtcctaaaga 180
tcgatgaatt gcgccacaac acaaaaacgg atcaatacat ttatgtgegt agtcgagtga 240
agaagcccegt ttccacgagg tatgggttca aaggacgegyg tgcggaattyg tcggaaattg 300
ttgtcttcaa caataaactt tacacagttg atgataaatc tggaattacyg ttccgcataa 360
cgaaagacgg aaaactcttc ccgtgggtta ttectegcaga tgccgatgga cagcgacccyg 420
atggctttaa gggtgaatgg gctacaatta aggatgatac aatctatgtt ggatctacgg 480
ggatgctcaa gttcacttca tccetttggg tgaagaagat cacgaaagat ggegttgtta 540
cgagtcacga ttggactgat aaataccgaa agattctcaa agctctaaac atgccaaatg 600
gttttgtetyg gecatgagget gttacgtggt ctccattcag gaagcaatgg gtcttcatge 660
cgagaaagtg ctcaaggcat cccttctcac aggaactcga agaacgcaca gggtgcaata 720
aaatagtgac ggcagatgag aatttcaacg acattcaagt tattcacatt caagatcagce 780
catataattt agcttctggt ttctcttcect tccgetttat tectggtacg aaaaatgaaa 840
gacttctege cttgaggaca gtagagcagg aagatcaggt taaaacttgg getgtggtca 900
tggatatgaa aggaacagtt ctgatgtacg aaaaggaact ttatgacgaa aaattcgaag 960
gtttagcatt ctttggtggt attaaaaaga attaatttgt tccagaagct tttagatgaa 1020
ataataaatt ttatttcatt ttaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 1071
<210> SEQ ID NO 35
<211> LENGTH: 160
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 35
Met Ala Leu Lys Phe Leu Pro Val Leu Leu Leu Ser Cys Phe Ala Met
1 5 10 15
Ser Thr Ala Leu Gln Val Thr Glu Lys Glu Leu Ser Asp Gly Lys Lys
20 25 30
Ile Phe Ile Ser Lys Val Glu Leu Asn Trp Phe Glu Ala Leu Asp Phe
35 40 45
Cys Ile His Arg Gly Leu Thr Leu Leu Ser Ile Lys Ser Ala Lys Glu
50 55 60
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Asn Val Asp
65

Lys Lys Leu

Lys Tyr Phe

Tyr Thr Asn

115

Glu Phe Cys
130

Asp Asp Lys
145

Val Thr Lys Ala Ile

70

Ala His Val Trp Thr

85

Arg Trp Ile Asn Asp

100

Trp Phe Thr Gly Glu

120

Leu Glu Ile Tyr Tyr

135

Cys His Val Lys His
150

<210> SEQ ID NO 36
<211> LENGTH: 648

<212> TYPE:

DNA

Arg

Gly

Gly

105

Pro

Lys

His

Ala

Gly

90

Thr

Asn

Thr

Phe

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 36

cgeggecgeyg
ttctcaagaa
tctaagetge
gaaaaagatc
ccategtggt
agcaattcgg
tattcgecat
acgagtctac
ttgtctggaa
gaagcatcat
cagttcagaa
<210> SEQ I

<211> LENGT.
<212> TYPE:

tcgaccgaca
gaaaatattc
ttcgcaatga
ttcatcteca
cttacgttge
gctgaattga
agtcaagata
accaattggt
atttactata
tttgtatgte
ttgaaaagcc
D NO 37

H: 161
PRT

gaaggggtag

aaaagtaaag

gcacggcact

aagttgagct

tctcaattaa

attttgattc

agtatttceg

tcactggaga

aaaccgaaga

aagaaaagaa

aaaaaaaaaa

Glu

75

Ile

Lys

Asn

Glu

Val
155

tttgtagaga

aatggegttyg

acaagttact

aaactggttc

atccgecaag

aaagaaattg

ttggataaat

accaaataat

agggaagtgg

ataaattgat

aaaaaaaaaa

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 37

Met Ala Phe
1

Phe Cys Gly

Thr Val Tyr
35

Tyr Cys Ile
50

Glu Asn Thr
65

Glu Phe Gln

Phe Arg Trp

Lys Tyr Thr
115

Ser Asn Thr Leu Phe

Ala Asp Gln Thr Leu

Ile Ser Lys Ile Lys

40

Arg Asn Gly Leu Thr

55

Glu Leu Ser Glu Lys

70

Val Trp Ile Gly Gly

85

Val Ser Asp Ser Gln

100

Asn Trp Asn Thr Gly

120

Val

Ile

Leu

Phe

Leu

Ile

Pro

105

Glu

Leu

10

Glu

Asn

Ala

Lys

Glu

90

Ile

Pro

Phe

Lys

Trp

Lys

Thr

75

His

Thr

Thr

Leu Asn Phe

Arg His Ser

Val Val Lys

110

Gly Tyr Trp
125

Glu Gly Lys
140

Cys Gln Glu

actttgagtt
aagtttectte
gagaaggaac
gaagctcttyg
gaaaatgtag
gcteatgtgt
gatggaacta
ggttactgga
aatgatgata
tgattttgtt

aaaaaaaa

Val Ser Phe

Glu Leu Thr
30

Asn Asp Ala
45

Ile Lys Ser
60

Val Ile Arg

His Gln Asp

Asn Lys Leu
110

Asn Tyr Gln
125

Asp Ser
80

Gln Asp
95

Arg Val

Lys Asp

Trp Asn

Lys Lys
160

ctaaaggaaa
cggttetect
tttetgatgg
atttctgtat
acgtaacaaa
ggactggagyg
aagttgttaa
aggatgaatt
aatgtcacgt

tgctgatttyg

Leu Thr
15

Gly Arg

Phe Asp

Ala Glu

Thr Glu

80

Ser Ser
95

Gly Tyr

Asn Asn

60

120

180

240

300

360

420

480

540

600

648
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Glu Tyr Cys Leu Glu Ile Leu Phe Arg Lys Glu

130

135

Asp Phe Pro Cys Ser Ala Arg His His Phe Val
150

145
Lys
<210> SEQ I

<211> LENGT.
<212> TYPE:

D NO 38
H: 586
DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 38

aatagatctt
agttttttaa
actgtttata
aatggcctca
ctcaagacag
caagacagtt
aaatacacaa
gaaatattat
cattttgttt
aagaataaaa
<210> SEQ I

<211> LENGT.
<212> TYPE:

caaaacgtct
cgttttgtyg
tctccaaaat
cctttgctaa
tcattegtac
cctteegety
actggaatac
tccggaagga
gtgaaaaaag
ttctgttgaa
D NO 39

H: 105
PRT

aagaatggct
cgctgatcag
taagctaaat
gattaaatca
ggaggagttt
ggtaagcgac
cggagagecc
agatggaaaa
aacaaaataa

aaaaaaaaaa

155

ttcagcaaca

acacttattg

tggaacgatg

gctgaagaaa

caagtttgga

tcccaaccaa

acaaattacc

tggaatgatt

aatgaagaaa

aaaaaaaaaa

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 39

Met Gln Asn
1

Cys Ala Glu
Gln Gly Val
35

Pro Asn Glu
50

Lys Glu Ile
65

Asp Asp Asn

Glu Asp Asp

<210> SEQ I
<211> LENGT.
<212> TYPE:

Phe Leu Leu Val Ser

Ala Lys Pro Tyr Asp

Ile Gln Arg Glu Ser

40

Asp Tyr Glu Lys Gln

55

Ser Phe Asn Val Met

70

Arg Asp Asp Gly Glu

85

Arg Asp Tyr Asp His

100

D NO 40
H: 457
DNA

Leu

Phe

25

Gln

Phe

Lys

Tyr

Tyr
105

Ala

10

Pro

Ala

Gly

Met

Val
90

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 40

Leu

Leu

Glu

Asp

Pro

75

Asp

Asp Gly Lys
140

Cys Glu Lys

ctttatttgt
agaaggaatt
ccttegatta
acaccgaact
ttggaggcat
taaccaacaa
aaaacaacga
ttcecctgeag
atgtgatttt

aaaaaa

Ala Ala Leu

Tyr Gln Asp

Arg Glu Lys
45

Ile Val Asp
60

His Phe Gly

His His Tyr

Trp Asn

Arg Thr
160

tetttttgty
aaccggaaga
ctgcatcege
gagtgagaaa
tgaacatcat
attgggctac
atattgcttyg
tgcaagacat

cectttggttyg

Met Leu
15

Leu Ile

Arg Ser

Gln Ile

Ser Ser

80

Gly Asp
95

atttagtttyg tgtttaacaa aacaagaatg cagaacttcc ttttagttte cttggettta

getgecttaa tgctatgtge cgaagcaaag ccgtacgatt ttecgettta tcaggactta

attcagggceg ttattcageg cgaaagtcaa gctgagaggg agaagagaag ccccaatgag

60

120

180

240

300

360

420

480

540

586

60

120

180
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gactatgaga agcaatttgg ggatattgtt gatcaaatta aggaaattag tttcaatgtc 240
atgaaaatgc cccattttgg aagctctgat gataatcgtyg atgatggega gtacgttgat 300
catcattatg gtgacgaaga tgatcgtgat tatgatcatt actaaatact acttgctcct 360
gctgaatgac ttgaaggaat catttttttg caaaaatatc catcaaatta ttgaattaat 420
aaagttgcaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 457
<210> SEQ ID NO 41
<211> LENGTH: 157
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 41
Met Lys Phe Tyr Ile Phe Gly Val Phe Leu Val Ser Phe Leu Ala Leu
1 5 10 15
Cys Asn Ala Glu Asp Tyr Asp Lys Val Lys Leu Thr Gly Arg Thr Val
20 25 30
Tyr Ile Ser Arg Ser Lys Ala Pro Trp Phe Thr Ala Leu Asp Asn Cys
35 40 45
Asn Arg Arg Phe Thr Phe Ala Met Ile Lys Ser Gln Lys Glu Asn Glu
50 55 60
Glu Leu Thr Asn Ala Leu Leu Ser Val Ile Lys Ser Asp Glu Glu Asn
65 70 75 80
Val Trp Ile Gly Gly Leu Arg His Asp Leu Asp Asp Tyr Phe Arg Trp
85 90 95
Ile Ser Phe Gly Thr Ala Leu Ser Lys Thr Ser Tyr Thr Asn Trp Ala
100 105 110
Pro Lys Glu Pro Thr Gly Arg Pro His Arg Thr Gln Asn Asp Glu Phe
115 120 125
Cys Met Gln Met Ser Phe Lys Asp Gly Gly Lys Trp Ser Asp Asn Thr
130 135 140
Cys Trp Arg Lys Arg Leu Tyr Val Cys Glu Lys Arg Asp
145 150 155
<210> SEQ ID NO 42
<211> LENGTH: 596
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 42
gtttaaggaa tttctttcat ctcagtcttc gattttettt aaacaaataa tgaagtttta 60
tatttttgga gttttcctgg tgagetttct tgcattatgce aatgctgagg attatgataa 120
agtaaaactt actggaagaa ctgtttacat ctccagatca aaggctcegt ggttcacage 180
tttagacaat tgtaatcgtt tacgcttcac cttcgccatg atcaagtctce agaaggagaa 240
tgaagagcta acaaatgcgc ttttaagtgt aattaaatct gacgaagaaa atgtttggat 300
tggaggtctt aggcacgatc tggatgacta cttcegttgg attagttttyg gaactgcatt 360
gtcaaagact tcgtacacca attgggcccce aaaggaaccce acaggaaggce cccatagaac 420
tcaaaatgat gaattctgca tgcaaatgtce tttcaaagat ggtggcaaat ggagtgataa 480
cacctgttgg cgtaaacgtt tgtacgtttg tgaaaagcgt gattaaataa aggaacactg 540
ccaatgaata ttgggcaatt tgagagaaat taaattaaaa aaaaaaaaaa aaaaaa 596

<210> SEQ I

D NO 43



117

US 9,228,002 B2

-continued

118

<211> LENGT.
<212> TYPE:

H:
PRT

295

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE:

Met Ile Lys
1

Cys Ala Asn

Pro Ile Ile

Arg Phe Tyr

50

Asp Asn Arg
65

Gly Arg Leu

Pro Gly Gln

Gln Gly Gly

115

Arg Thr Lys
130

Asn Pro Gly
145

Gly Gln Gly

Gln Ala Asn

Arg Gly Val

195

Lys Phe Val
210

Thr Val Asn
225

Gly Ser Pro

Thr Gly Leu

Val Leu Glu
275

Tyr Lys Asn
290

Glu

Glu

20

Asp

Pro

Gly

Gly

Gly

100

Thr

Pro

Ser

Lys

Ala

180

Gly

Phe

Tyr

Asn

Gly

260

Asn

Gly

43

Val

Ile

Pro

Asp

Lys

Thr

85

Gly

Arg

Ala

Val

Arg

165

Pro

Arg

Lys

Phe

Asp

245

Leu

Pro

Tyr

<210> SEQ ID NO 44

<211> LENGT.
<212> TYPE:

H:
DNA

989

Phe Ser Leu

Pro Ile Asn

Asn Lys Ser

40

Ile Asp Asp
55

Ser Arg Gly
70

Asn Gly Ala

Thr Arg Pro

Pro Gly Gln

120

Gln Gly Thr
135

Gly Thr Lys
150

Arg Pro Gly

Asn Ala Gly

Pro Asp Leu

200

Ser Pro Asp
215

Arg Thr Lys
230

Glu Phe Val

Lys Ser Glu

Asn Gly Asn
280

Ser Gly
295

Ala

Arg

25

Ser

Glu

Gly

Lys

Gly

105

Gly

Thr

Glu

Gln

Thr

185

Ser

Phe

Lys

Leu

Thr

265

Ser

Leu

10

Gln

Ser

Gly

Gly

Pro

90

Gln

Gly

Arg

Ala

Val

170

Arg

Arg

Ser

Lys

Glu

250

Ile

Ile

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE:

actaaagcgt

ttgtggectt

cagttccgat

accctgatat

44

ctcaccgaaa tcagggaaaa

ggcacagtgt gctaatgaaa

cattgatcca aataaatcat

tgatgatgag ggcatagetg

Leu

Gly

Asp

Ile

Ala

75

Gly

Gly

Thr

Pro

Gln

155

Gly

Lys

Tyr

Gly

Glu

235

Ile

Gly

Val

tgattaagga

tccctattaa

ctteggatga

aggctectaa

Val Ala Leu Ala Gln
15

Lys Asp Tyr Pro Val
30

Asp Tyr Phe Asp Asp
45

Ala Glu Ala Pro Lys
60

Ala Gly Ala Arg Glu
80

Gln Gly Gly Thr Arg
95

Gly Thr Arg Pro Gly
110

Arg Pro Gly Gln Gly
125

Ala Gln Gly Thr Arg
140

Asp Ala Ser Lys Gln
160

Gly Lys Arg Pro Gly
175

Gln Gln Lys Gly Ser
190

Lys Asp Ala Pro Ala
205

Glu Gly Lys Thr Pro
220

His Ile Val Thr Arg
240

Leu Asp Gly Asp Pro
255

Lys Asp Thr Arg Leu
270

Ala Arg Val Lys Ile
285

agttttctet ctggetctac
tcgtcagggyg aaagattatce
ttatttcgat gatcgettet

ggataatagg ggaaaatccce

60

120

180

240
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gtggtggtygy tgcggctgge gcaagagaag gtaggttagg tacgaatggg gctaaaccgyg 300
gtcagggtygyg aactagacca ggacagggtg gaactaggcc aggacagggt ggaactaggce 360
caggtcaggg tggaactagg ccaggtcagg gtggaactag acctgggcaa ggtagaacta 420
agcctgcetcea gggaactact aggccagetce agggaactag aaatccagga tcggttggta 480
cgaaagaagc ccaggatgcg tcaaaacaag gtcaaggtaa aagaaggcca gggcaagttg 540
gtggtaaaag accaggacaa gcaaatgctc ctaatgcagg cactagaaag caacagaaag 600
gcagtagagyg cgttggaagg cctgatctat cgcgctacaa agatgcccct gctaaatteg 660
ttttcaaatc tcccgatttc agtggagaag gcaaaactcce aactgtaaat tactttagaa 720
cgaagaagaa ggagcacatt gtgaccegtg gtagtcctaa tgatgaattt gttctggaga 780
ttctegatgg ggatccaact gggcttggac taaagagtga aaccataggce aaagatacgce 840
gtttagtgcet ggagaatcct aatggaaatt ccatcgtgge tegtgttaag atctacaaga 900
acggttattc aggatgaaga agaaatcctt tgatttceee ccccccctet tectttaaaa 960
ttcaacataa taaaaaaaaa aaaaaaaaa 989
<210> SEQ ID NO 45
<211> LENGTH: 148
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 45
Met Asn Ser Val Asn Thr Leu Ile Leu Thr Leu Leu Phe Ala Ile Phe
1 5 10 15
Leu Leu Val Lys Arg Ser Gln Ala Phe Leu Pro Ser Asp Pro Ser Ile
20 25 30
Cys Val Lys Asn Leu Val Leu Asp Thr Gly Arg Thr Cys Glu Glu Ser
35 40 45
Glu Tyr Phe Pro Asp Ile Lys Asn Val Lys Asn Gly Lys Arg Val Tyr
50 55 60
Ile Val Cys Thr Asp Ser Asp Ala Val Asp Tyr Lys Phe Tyr Ile Cys
65 70 75 80
Phe Asp Met Asn Arg Leu Ser Gly Pro Pro Tyr Pro Glu Glu Glu Ile
85 90 95
Leu Arg Glu Ser Thr Val Thr Tyr Ala Gln Ile Tyr Glu Leu Met Thr
100 105 110
Thr Glu Thr Thr Glu Thr Lys Lys Pro Lys Lys Lys Pro Lys Asn Ser
115 120 125
Lys Thr Asp Asp Pro Pro Ala Ile Arg Pro Gly Phe Ser Phe Arg Asn
130 135 140
Ser Ile Ser Val
145
<210> SEQ ID NO 46
<211> LENGTH: 826
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 46
gtettttect gagtgtttca ttaacaaaat gaattcagta aacactttaa ttttaactcet 60
tctatttgca atttttttat tagtgaaaag gtctcaggct tttcttccat ctgacccaag 120
tatctgtgtt aaaaatttag tattggatac aggaaggact tgtgaggaaa gtgaatattt 180
tcecggatate aagaacgtta aaaatggaaa aagagtttac attgtctgca ctgattcaga 240
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tgcagttgat tataaatttt atatttgttt cgatatgaat cgtctttctg gaccaccgta 300
tcctgaggaa gaaatccttce gtgaatcaac ggtaacttat gceccaaattt atgagcetgat 360
gactacggaa accactgaaa ccaaaaagcc aaaaaagaaa ccaaagaatt caaaaacgga 420
cccagaccct ccagcaattc gtccaggatt ttcatttaga aattcaattt ctgtttaatt 480
ttacaattta ttttgaaaga aaaatgatat ttcgaaatat tctatacaaa aaaacaacag 540
ttataaaacg aaaattcaat catttcaatg agaaaactta gtcttgagta aggtttatte 600
accacccgac gccacgctat ggtgaataat tttetttatt caccacatca aaatgacgge 660
ttataaactt caacaaatag tttggaaaat acatttctaa ctaatgcaat gtttacttaa 720
aatcacttta caaattcacg catttgagat gcaacaaata tatacaattc aacgatataa 780
actttccaca aggaaaactt tcaaccaaaa aaaaaaaaaa aaaaaa 826

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 47
H: 397
PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 47

Met Lys Leu
1

Phe Gly Val

Glu Gly Asp

Ala Phe Ala
50

Arg Lys Tyr
65

Lys Asn Ser

Ser Gly His

Ile Asp Glu
115

Arg Asn Ser
130

Val Ala Tyr
145

Thr Phe Pro

Ala Val Asp

Ile Thr Asn
195

Lys Asp Ser
210

Ser Lys Phe
225

Phe Gly Ile

Tyr Tyr Leu

Phe Phe Phe Leu Tyr

Glu Ile Lys Gln Gly

20

Thr Ser Glu Asn Phe

40

Tyr Asp Pro Glu Ser

55

Pro Glu Thr Met Tyr

70

Phe Glu Ser Gly Asp

85

Glu Thr Gly Lys Glu

100

Cys His Arg Leu Trp

120

Asp Gly Thr Glu Gly

135

Asp Leu Lys Glu Ala
150

Asp Asn Ser Ile Glu

165

Val Val Lys Pro Asp

180

Phe Leu Thr Asn Ala

200

Trp Thr Val Gln Asp

215

Asp His Asp Gly Gln
230

Thr Leu Gly Glu Arg

245

Val Ala Ser Ser Thr

260

Thr

Phe

25

Asn

Gln

Thr

Thr

Leu

105

Val

Gln

Asn

Lys

Glu

185

Leu

Ser

Gln

Asp

Lys
265

Phe

10

Lys

Pro

Lys

Leu

Ser

90

Thr

Val

Pro

Tyr

Pro

170

Cys

Ile

Thr

Tyr

Asn
250

Leu

Gly

Trp

Asp

Leu

Ala

75

Pro

Ser

Asp

Glu

Pro

155

Thr

Ser

Val

Phe

Glu
235

Glu

His

Leu Val Gln
Asn Lys Ile
30

Asn Asn Ile
45

Phe Leu Thr
60

Glu Val Asp

Leu Leu Gly

Val Tyr Gln
110

Val Gly Ser
125

His Asn Pro
140

Glu Val Ile

Phe Leu Gly

Glu Thr Phe
190

Tyr Asp His
205

Gly Pro Asp
220

Tyr Glu Ala

Gly Asn Arg

Ser Ile Asn
270

Thr Ile
15

Leu Tyr

Leu Thr

Val Pro

Thr Glu
80

Lys Phe
95

Pro Val

Val Glu

Thr Leu

Arg Tyr
160

Gly Phe
175

Val Tyr

Lys Asn

Lys Lys

Gly Ile
240

Gln Ala
255

Thr Lys
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Glu Leu Lys
275

Gln Lys Gly Ser Lys

280

Arg Gly Glu Ser Thr Asp Ala Ile

290

Lys Thr Ile

305

295

Phe Phe Val Glu Ser
310

Asn Thr Gln Glu Thr Leu Asn Lys

Asn Ala Asp

Asn Leu Trp
355

Lys Phe Val

370

Gln Glu Ala

385

325

Phe Ser Phe Gly Thr

340

Phe Leu Ala Asn Gly

360

Phe Thr Lys Pro Arg

375

Ile Ala Gly Thr Lys
390

<210> SEQ ID NO 48
<211> LENGTH: 1325

<212> TYPE

: DNA

Val

Gly

Asn

Asp

Asp

345

Leu

Tyr

Cys

Asn

Leu

Ser

Lys

330

Ile

Pro

Gln

Glu

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 48

atcattcaaa

tccaaacgat

agggcgatac

atcctgagag

ctttggcaga

ttggaaaatt

tcgatgaatg

gcacagaagg

actatcctga

tgggtggatt

tcacaaactt

cggtacaaga

agtatgaata

atcgtcaage

aactgaagca

ccgatgecat

atagcaaaag

taatctatca

atttgtggtt

caaagccacg

gtgaaaagaa

gtcataaatg

aaaaa

aggcagcagce

ttttggagta

atcagaaaac

tcagaaactc

agttgatact

cagtggtcat

tcatcgtett

tcagccagaa

agttattegt

tgcegttgat

cctcaccaac

ttcaactttt

cgaagcagga

gtactattta

aaaaggaagc

aggcttagtt

agtatcatge

caatgcagac

cctagcaaat

ttatcaaata

tctttaacaa

taccataaaa

acaatgaagt

gaaattaaac

ttcaatccag

ttcctaactyg

gagaaaaatt

gaaactggga

tgggttgtty

cataatccta

tacacgttte

gttgtaaagce

geccteatag

ggaccagata

atctteggga

gtagcaagta

aaagttaatg

tacgatccaa

tggaataccc

ttttccttty

ggacttccac

ttcaaagtca

atgaaacttt

aaaaaaaaaa

Ala

Val

Lys

315

Ile

Ser

Pro

Ile

Lys
395

tatttttctt

aaggatttaa

ataacaacat

tccegaggaa

cttttgaatc

aagaacttac

atgttggatc

cececttgtgge

ccgataatte

cggatgaatg

tatacgatca

aaaagtcaaa

ttacccttygyg

gtaccaaact

caaattattt

aaaccaaaac

aggaaacact

gaacagatat

ctctggaaaa

acattcaaga

gtagaaaaat

aaaaaaaaaa

Asn Tyr Leu Gly Asp

285

Tyr Asp Pro

300

Arg Val Ser

Asp Val Ile

Ile Asp Ser
350

Lys Thr
Cys Trp
320

Tyr His
335

Gln Asp

Leu Glu Asn Ser Asp

365

Phe Lys Val

380

Asn Leu

tctttacact

atggaataaa

ccttacgget

atatcccgaa

gggagatact

atcagtttat

agtagaacgt

gtacgatcte

cattgagaag

cagtgaaact

taagaataag

gtttgaccac

agagagagat

tcacagcatce

gggagatcgt

tatcttcttce

aaacaaggat

atcgattgat

ttctgataaa

agcaattget

acataatatc

aaaaaaaaaa

Asn Ile

tttggtctag
atcctttatg
tttgcgtacy
actatgtaca
tcceegetee
cagccagtta
aactcagacg
aaagaagcca
cccacattte
tttgtctaca
gactcctgga
gatggacaac
aacgaaggaa
aacaccaaag
ggtgaatcca
gttgagtcaa
aaaattgatg
agtcaggata
tttgtcttta
ggaactaaat
tgaataaaaa

aaaaaaaaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1325
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<210> SEQ ID NO 49

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Lutzomyia longipalpis

PRT

<400> SEQUENCE:

Met

1

Thr

Leu

Asp

Glu

65

Tyr

Ser

Ser

Pro

Met

145

Asn

Arg

Lys

Arg

Ala

225

Asp

Phe

Lys

Asp

Thr
305

Ile

Asp

Thr

Ala

Pro

Gly

50

Phe

Lys

Asn

Met

Asn

130

Pro

Asp

Ser

Thr

Asn

210

Ile

Ile

Asn

Gly

Thr

290

Pro

Lys

Leu

Phe

Ser

Lys

35

Lys

Lys

Lys

Val

Pro

115

Thr

Asn

Val

Ser

Lys

195

Phe

Ala

Lys

Asp

Leu

275

Asn

Leu

Arg

Ile

Leu

Ala

Lys

Thr

Phe

Arg

Lys

100

Ser

Ala

Ile

Gly

Ser

180

Glu

Val

Lys

Gly

Gly

260

Lys

Gln

Gln

Ile

Asn
340

350

49

Ile

Leu

Pro

Asp

Ser

Asp

Gly

Ile

Leu

Val

Ala

165

Ser

Phe

Gln

Lys

Leu

245

Lys

Ile

Asn

Leu

Leu
325

Cys

<210> SEQ ID NO 50

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis

1275

Ile

Gly

Leu

Glu

Asp

70

Ile

Ile

Pro

Ala

Lys

150

Phe

Gln

Ile

Glu

Val

230

Val

Arg

Pro

Asn

Glu
310

Glu

Gly

Leu

Leu

Ala

Met

55

Glu

Thr

Pro

Ser

Leu

135

Asn

Leu

Leu

Arg

Thr

215

Lys

Ser

Ile

Asn

Thr

295

Lys

Leu

Ile

Gly

Pro

Glu

40

Val

Asn

Gln

Ser

Leu

120

Pro

Phe

Lys

Leu

Asn

200

Leu

Ser

Asp

Ile

Asp

280

Leu

Glu

Thr

Thr

Ala

Glu

25

Thr

Asp

Leu

Asn

Met

105

Trp

Glu

Leu

Ala

Ser

185

Glu

Gln

Ser

Gly

Leu

265

Leu

Gly

Gln

His

Thr
345

Phe

10

Gln

Tyr

Ile

Asp

Ser

90

Pro

Ser

Ser

Lys

Ile

170

Ser

Ile

Lys

Glu

Ile

250

Gln

Met

Arg

Ile

Tyr
330

Ile

Leu

Phe

Tyr

Phe

Val

75

Val

Ser

Ser

Asp

Glu

155

Thr

Pro

Gln

Ile

Cys

235

Asn

Leu

Val

Ile

Leu
315

Phe

Ala

Leu

Lys

His

Lys

60

Gly

Ala

Leu

Gln

Tyr

140

Thr

Glu

Met

Lys

Arg

220

Leu

Cys

Tyr

Glu

Ile

300

Leu

Ser

Ser

Val

Gly

Glu

45

Ser

Glu

Arg

Pro

Thr

125

Ser

Arg

Ala

Val

Val

205

Asp

Ser

Leu

Asn

Leu

285

Cys

Pro

Thr

Ile

Gln

Leu

30

Gly

Leu

Glu

Asn

Ser

110

Gln

Leu

Asp

Leu

Ser

190

Arg

Ile

Asn

Lys

Asn

270

Lys

Tyr

Val

Met

Thr
350

Ile

15

Glu

Leu

Ser

Lys

Phe

95

Met

Ala

Leu

Leu

Thr

175

Thr

Lys

Ser

Leu

Glu

255

Leu

Lys

Phe

Glu

Lys
335

Ile

Asp

Asn

Asp

Asn

80

Leu

Pro

Ala

Asp

Tyr

160

Asn

Asn

Val

Ala

Thr

240

Lys

Leu

Cys

Leu

Phe
320

Glu
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<400> SEQUENCE: 50

ctttaaagca aaaattttgt gggaaaggaa gttacccgga gatgacgttt ctaattatac 60
ttggtgcatt tctccttgtt caaattatta cagcttcage tttaggattg cctgaacagt 120
ttaaaggttt agaggattta cctaaaaaac ctttggcaga gacttattat cacgaaggat 180
tgaatgatgg aaaaacggat gaaatggtgg atatttttaa aagtcttagce gatgaattta 240
aattcagtga tgaaaattta gatgttggtg aggagaaaaa ttacaagaaa cgtgatataa 300
cccaaaatte agtggcaagg aacttcectat caaacgtaaa gggaattcct tcaatgecat 360
cactcectte aatgecttca atgccatcaa ttecttcact ttggtcaagt cagacacagg 420
cggcaccaaa taccgcactt geccttectg aatctgatta tteectteta gatatgecga 480
atattgtgaa aaatttccta aaggaaacaa gagacctcta taacgatgtt ggagetttte 540
ttaaggcaat tacagaagct ttaacaaata gatcttcatc atctcaactt ctttectcce 600
caatggtgag cacgaataaa accaaagaat ttattcggaa tgaaatacaa aaagtccgaa 660
aagtgagaaa tttcgtccag gaaactcttce agaaaatceg agacatttet getgetattg 720
ccaaaaaggt aaaatcatca gaatgtctgt ccaatcttac ggacatcaaa ggacttgtat 780
cagacggaat taattgttta aaggaaaaat tcaatgatgg aaaacgaatt atcctgcaat 840
tgtacaataa tttactaaaa ggactcaaaa ttccaaatga cctaatggtt gaattgaaga 900
aatgtgatac aaatcaaaac aatactttgg gaagaataat ctgttatttt ttgacaccat 960

tgcaactgga aaaagaacaa attcttctac ctgtagaatt tataaagcgc attcttgaat 1020
taacccacta cttttccaca atgaaagaag atcttatcaa ctgtggcatc acaacgattg 1080
catccattac gtaaaaaatg gaaaaatgtg ccggtgaaat gcttgaaatc accaaagaaa 1140
tttcatcgca aataacagtt ccagaataac caaattttaa tgattacttc tcaaggaaaa 1200
tactaccaaa aggcattaat taaaacgatg ttttttataa acaatgtaag aaaaaaaaaa 1260
aaaaaaaaaa aaaaa 1275
<210> SEQ ID NO 51

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 51

Met Leu Lys Ile Val Leu Phe Leu Ser Val Leu Ala Val Leu Val Ile
1 5 10 15

Cys Val Ala Ala Met Pro Gly Ser Asn Val Pro Trp His Ile Ser Arg
20 25 30

Glu Glu Leu Glu Lys Leu Arg Glu Ala Arg Lys Asn His Lys Ala Leu
35 40 45

Glu Lys Ala Ile Asp Glu Leu Ile Asp Lys Tyr Leu
50 55 60

<210> SEQ ID NO 52

<211> LENGTH: 413

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 52

agttaatctt ctgtcaagct acaaaaatge ttaaaatcgt tttatttcta tcagttttgg 60

ctgtattagt gatttgtgta gcagcaatge caggatccaa tgttcettgg cacatttcac 120
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gagaagagct tgagaagctt cgtgaagctc gaaagaatca caaggcactc gagaaggcaa 180
ttgatgaatt aattgacaaa tatctctgat tttgaagagc aaggaagagyg aaataaacgg 240
ccgaggaagg attttcttta gagattctte tttttattac ttcaaaccta acttcaaaat 300
cagtctgata tttttttaat ttgaaaaaaa tattgaaaat tttaactatt tgtgaaattt 360
aaataaataa agaatgtcag aagcaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 413
<210> SEQ ID NO 53
<211> LENGTH: 120
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 53
Met Lys Phe Ser Cys Pro Val Phe Val Ala Ile Phe Leu Leu Cys Gly
1 5 10 15
Phe Tyr Arg Val Glu Gly Ser Ser Gln Cys Glu Glu Asp Leu Lys Glu
20 25 30
Glu Ala Glu Ala Phe Phe Lys Asp Cys Asn Glu Ala Lys Ala Asn Pro
35 40 45
Gly Glu Tyr Glu Asn Leu Thr Lys Glu Glu Met Phe Glu Glu Leu Lys
50 55 60
Glu Tyr Gly Val Ala Asp Thr Asp Met Glu Thr Val Tyr Lys Leu Val
65 70 75 80
Glu Glu Cys Trp Asn Glu Leu Thr Thr Thr Asp Cys Lys Arg Phe Leu
85 90 95
Glu Glu Ala Glu Cys Phe Lys Lys Lys Asn Ile Cys Lys Tyr Phe Pro
100 105 110
Asp Glu Val Lys Leu Lys Lys Lys
115 120
<210> SEQ ID NO 54
<211> LENGTH: 428
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 54
aattttcacc atgaagtttt cttgcccagt tttegttgea attttecttt tgtgeggatt 60
ttatcgtgtt gaggggtcat cacaatgtga agaagattta aaagaagaag ctgaagcttt 120
ctttaaggat tgcaatgaag caaaagccaa tcctggtgaa tacgagaatc tcaccaaaga 180
agaaatgttt gaagaattga aagaatatgg agttgctgac acagacatgg agacagttta 240
caaacttgtg gaagaatgtt ggaatgaatt aacaacaacyg gattgtaaga gatttctcga 300
agaggctgaa tgcttcaaga agaagaatat ttgtaaatat ttcccagatg aagtgaaatt 360
gaagaagaaa taaattttta gcttgaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 420
aaaaaaaa 428

<210> SEQ ID NO 55
<211> LENGTH: 572

<212> TYPE:

PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 55

Met Leu Phe Phe Leu Asn Phe Phe Val Leu Val Phe Ser Ile Glu Leu

1

5

10

15

Ala Leu Leu Thr Ala Ser Ala Ala Ala Glu Asp Gly Ser Tyr Glu Ile

20

25

30
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Ile

Ala

Tyr

65

Glu

Gly

Met

Asp

Pro

145

Asn

Arg

Asp

Glu

225

Pro

Thr

Cys

Gly

305

Ile

Arg

Leu

Asn

Met
385

Gly

Thr

Ile

Gly

50

Gly

Asn

Thr

Asn

Lys

130

Ile

Ala

Val

Val

Ala

210

Gly

Leu

Gly

Val

Phe

290

Asn

Pro

Val

Asn

Leu

370

Ser

Gly

Arg

Val

Leu

35

Ser

Gly

Gly

Pro

Ile

115

Gly

Leu

Lys

Gly

Gly

195

Gln

His

Val

Ser

Thr

275

Thr

Val

Gln

Glu

Gly

355

Ile

Thr

Ile

Leu

Lys
435

His

Asn

Phe

Ser

Trp

100

Leu

Val

Thr

Asn

Val

180

Lys

Arg

Ser

Asp

Gln

260

Gln

Lys

Val

Asp

Asn

340

Gly

Thr

Asn

Arg

Glu

420

Val

Thr

Lys

Ala

Ser

85

Phe

Arg

Glu

Ala

Leu

165

Ile

Val

Leu

Gly

Ile

245

Pro

Ser

Tyr

Gly

Gln

325

Tyr

His

Asp

Ala

Ala
405

Leu

Pro

Asn

Cys

Arg

70

Val

Thr

Pro

Gly

Asn

150

Lys

Gly

Asn

Lys

Leu

230

Ile

Asp

Ser

Leu

Trp

310

Glu

Gly

Thr

Ala

Trp

390

Pro

Asp

Gly

Asp

Gln

55

Val

Leu

Leu

Asp

Leu

135

Leu

Arg

Tyr

Phe

Lys

215

Ile

Val

Arg

Gly

Gly

295

Thr

Val

Asn

Glu

Phe

375

Thr

Ile

Asn

Asn

Met

40

Glu

Ser

Phe

Tyr

Ala

120

Val

Asp

Ser

Leu

Ile

200

Glu

Lys

Gly

Glu

Lys

280

Tyr

Gly

Leu

Arg

Cys

360

Val

Asp

Asp

Val

Val
440

His

Lys

Thr

Leu

Lys

105

Ala

Pro

Thr

Met

Thr

185

Pro

Glu

Asp

Gly

Val

265

Lys

Phe

Gln

Thr

Val

345

Arg

Tyr

Ala

Pro

Leu
425

Leu

Ala

Asp

Met

Asn

90

Glu

Ser

Phe

Ser

Ile

170

Pro

Glu

Asn

Arg

His

250

Pro

Val

Lys

Pro

Ala

330

Ile

Phe

Ala

Ser

Arg
410

Pro

Arg

Arg

Lys

Val

75

Ala

Thr

Leu

Leu

Gln

155

Phe

Asp

Val

Ala

Glu

235

Ser

Val

Pro

Val

Ile

315

Leu

Gly

His

Asn

Val
395
Thr

Phe

Lys

Phe

Ile

60

Lys

Gly

Ile

Gly

Asn

140

Glu

Thr

Thr

Glu

Glu

220

Ile

His

Asp

Ile

Thr

300

Leu

Glu

Val

Glu

Val

380

Val

Ala

Gly

Ala

Asp

45

Ala

Lys

Asp

Ala

Asn

125

Gly

Pro

Val

Lys

Ala

205

Ile

Ala

Thr

Val

Val

285

Ile

Leu

Lys

Ser

Cys

365

Ile

Leu

Ala

Asn

Leu
445

Gln

Ser

Phe

Thr

Thr

110

His

Val

Thr

Ser

Phe

190

Ile

Ile

Glu

Phe

Tyr

270

Gln

Asn

Asn

Tyr

Arg

350

Asn

Ser

Tyr

Gly

Ala

430

Glu

Thr

Lys

Arg

Tyr

95

Glu

Glu

Thr

Met

Gly

175

Leu

Asn

Ile

Lys

Leu

255

Pro

Ala

Gly

Asn

Arg

335

Val

Met

Thr

Gln

Ser
415

Leu

His

Asn

Cys

Glu

80

Thr

Met

Phe

Phe

Thr

160

His

Ser

Thr

Val

Cys

240

Tyr

Val

Tyr

Lys

Asn

320

Glu

Ile

Gly

Pro

Ser
400
Ile

Tyr

Ser
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Val His Arg
450

Ser Gly Leu
465

Val Lys Ser

Gln Pro Leu

Met Lys Asp

515

Ile Lys Thr
530

Glu Lys Met
545

Leu Gly Gly

<210> SEQ I
<211> LENGT.
<212> TYPE:

Tyr Ser Asn Thr Ser

455

Lys Ile Arg Phe Asn
470

Val Lys Val Leu Cys

485

Arg Asn Lys Lys Thr

500

Gly Gly Asp Gly Tyr

520

Leu Pro Leu Gly Asp

535

Gly Pro Ile Phe Pro
550

Leu Gln Lys Ser Asp

565
D NO 56
H: 1839

DNA

Gly

Val

Ser

Tyr

505

Ser

Ile

Ala

Glu

Trp

Asn

Asn

490

Asn

Met

Glu

Val

Asp
570

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 56

agttgcaaga

tgttcagcat

agatcataat

gcaacaaatg

tttcaacaat

ctggtgacac

agatgatgaa

gagtagaagg

tggacacttce

ttacggtttce

tcteggacgt

agcgtetgaa

taaaagatcg

cacacacatt

ctgttgttgt

caaagtattt

ctgggcagec

ttgaaaagta

taattctcaa

tcacggacge

cagatgcaag

c¢cgeggcagy

tgtacgtegt

gatactccaa

atttcttcat

agaactggeg

tcttcacacc

ccaagaaaaa

ggtgaaaaaa

gtatacaggt

catccttegt

actcgtgeca

tcaagagcca

cgggcacaga

tggtaaagtt

gaaagaggaa

agaaattgca

cctctacaca

gacccaatce

ggggtacttt

aattctcctt

cagagaacgc

tggggggcat

ttttgtgtat

tgttgttety

gagcatcaca

aaaagttcct

cacttcggga

tgcgttaaga

ttgttaacag

aatgatatgc

gacaagattyg

ttccgagaag

accccatggt

ccagatgcag

ttccteaatyg

acaatgacca

gttggtgtaa

aattttattc

aatgccgaaa

gagaaatgce

ggaagtcage

agtgggaaga

aaagtgacga

aataacaaca

gtggaaaact

actgaatgtc

gccaatgtaa

tatcaaagtg

cgectegagt

gggaatgtcet

tggggagaat

Gly

Glu

475

Cys

Val

Phe

Thr

Glu

555

Trp

tgttgttttt

catcagcage

acgcgegttt

cttccaaatg

aaaatggcag

ttaccctcta

cctecactggy

gtgtcacctt

atgctaaaaa

ttggctacct

cggaagttga

taatcatcgt

cactggttga

ctgatcgtga

aagttccaat

tcaacggaaa

ttccccaaga

atggaaatcg

gtttccatga

tcagtacacc

gtggcattecyg

tggacaatgt

tacgcaaagc

ttccacaagt

Glu Phe Pro
460

Glu Ile Gly

Ser Gln Pro

Ile Met Asp

510

Lys Pro Leu
525

Val Glu Ala
540

Gly Arg Ile

His

ccttaacttt
agcagaagac
tgatcaaacc
ctacggagga
cagtgtcttyg
caaggagacc
aaatcatgaa
ccctatttta
tctcaaacge
aacgcctgat
agccatcaat
tgttggacat
cataattgtt
ggttcctgta
tgttcaagce
aggaaatgtt
tcaggaagtt
cgtaattgga
atgcaatatg
aatgagtacg
tgccccaatt
tctaccattt
tttggaacat

ttcggggceta

Gln Val
Lys Arg
480

Glu Tyr
495

Ser Phe

Lys Ile

Tyr Ile

Thr Val
560

tttgtgcetgyg
ggcagctatg
aatgctggaa
tttgcaagag
ttcttgaatyg
attgcaacgg
ttcgacaaag
acagcgaatt
tcaatgattt
acaaaattcc
acggaagcac
tcagggttga
ggaggacatt
gacgtttate
tattgcttta
gtgggatgga
ctcactgete
gtttceegtyg
ggtaatctca
aatgcctgga
gatcctegta
gggaatgcac
tcagttcatce

aagattcgtt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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ttaacgtcaa tgaagaaatt ggaaaacgcg taaagtccgt taaagttctce tgtagcaatt 1500
gctctcaace tgaataccaa ccactgagaa ataaaaaaac ttacaacgtt atcatggaca 1560
gttttatgaa ggatggaggt gatgggtata gcatgttcaa gcccttgaag atcatcaaga 1620
cceteccact gggagatatt gaaacagtag aagcttatat tgagaaaatg ggccccattt 1680
tcecagecagt cgagggaagg atcactgtte ttgggggact tcaaaaatca gatgaggatt 1740
ggcattagaa acatcctgga cgttatggaa agaataaaag aaggatcata gaaaaaaaaa 1800
aaaaaaaaat aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 1839
<210> SEQ ID NO 57
<211> LENGTH: 86
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 57
Met Lys Gln Ile Leu Leu Ile Ser Leu Val Val Ile Leu Ala Val Leu
1 5 10 15
Ala Phe Asn Val Ala Glu Gly Cys Asp Ala Thr Cys Gln Phe Arg Lys
20 25 30
Ala Ile Glu Asp Cys Lys Lys Lys Ala Asp Asn Ser Asp Val Leu Gln
35 40 45
Thr Ser Val Gln Thr Thr Ala Thr Phe Thr Ser Met Asp Thr Ser Gln
50 55 60

Leu Pro Gly Asn Asn Val Phe Lys Ala Cys Met Lys Glu Lys Ala Lys
65 70 75 80
Glu Phe Arg Ala Gly Lys

85
<210> SEQ ID NO 58
<211> LENGTH: 419
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 58
gtcagtgatce tgataagtta ttaaaatgaa gcaaatcctt ctaatctett tggtggtgat 60
tettgecegtyg cttgecttca atgttgetga gggetgtgat gcaacatgece aatttcgcaa 120
agccatagaa gactgcaaga agaaggcgga taatagcgat gttttgcaga cttctgtaca 180
aacaactgca acattcacat caatggatac atcccaacta cctggaaata atgtcttcaa 240
agcatgcatg aaggagaagg ctaaggaatt tagggcagga aagtaagaga ttgaggaaaa 300
ttgtagccga agagagaagg aaggaaagtc ccatattttg tttgttaatt gtaacgaatt 360
ttgcgaaaaa aataaaatat tatgcactcc aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 419

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 59
H: 84
PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 59

Met Asn Val Leu Phe Val Ser Phe Thr Leu Thr Ile Leu Leu Leu Cys

1

5

10

15

Val Lys Ala Arg Pro Glu Asp Phe Val Ala Leu Gln Asp Gln Ala Asn

20

25

30

Phe Gln Lys Cys Leu Glu Gln Tyr Pro Glu Pro Asn Gln Ser Gly Glu

35

40

45
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Val Leu Ala Cys Leu Lys Lys Arg Glu Gly Ala

50

55

Lys Arg Ser Leu Asp Asp Ile Glu Gly Thr Phe

65
Leu Trp Gly
<210> SEQ I

<211> LENGT.
<212> TYPE:

70

Ala

D NO 60

H: 429
DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 60

tatttttaat

ttettetety

tccagaaatg

tcaagaagcg

ggactttcca

aatctgtgag

aagcattaaa

aaaaaaaaa

<210> SEQ I

<211> LENGT.
<212> TYPE:

aattctgtgt

tgttaaggca

cctegaacaa

cgaaggtgec

agagtctgga

aagagaaccc

aaaaaaaaaa

D NO 61
H: 626
PRT

aaaatgaacg

cggccagaag

tatccagaac

aaagatttcc

aatctetggyg

aacggctaga

aaaaaaaaaa

75

ttcttttegt

atttcgtage

caaatcaatc

gggaaaagag

gtgcatagga

gaaaatttaa

aaaaaaaaaa

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 61

Met Lys Ile
1

Ser Ser Ala

Val Arg Ala

Arg Lys Asn
50

Thr Glu Val
65

Lys Tyr Tyr

Glu Tyr Lys

Leu Gly Tyr
115

Ala Ile Thr
130

Tyr Lys Asp
145

Glu Ile Leu

Lys Gln Trp

Lys Tyr Val
195

Thr Val Il

e Leu Phe

Val Leu Lys Lys Asn

20

Glu Gln Ar

g Leu Arg

Ile Asn Thr Val Ala

55

Asn Leu Lys Asn Met

70

Lys Glu Le
85

u Ala Ser

Ser Glu Asp Leu Lys

100

Ser Ala Le

Trp Met G1

u Pro Ser
120

u Ser Asn
135

Pro Lys Lys Cys Asp

15

Ile Lys Se
165

0

r Arg Asp

Tyr Asp Lys Ala Gly

180

Gln Leu As

n Arg Glu
200

Thr

Gly

25

Glu

Ala

Asn

Glu

Arg

105

Glu

Tyr

Leu

Pro

Thr

185

Ala

Gly

10

Glu

Ile

Trp

Asp

Leu

90

Gln

Lys

Ala

Ala

Glu
170

Pro

Ala

Phe

Thr

Asn

Ala

Val

75

Lys

Ile

Tyr

Lys

Leu

155

Glu

Thr

Lys

Lys Asp Phe
60

Gln Glu Ser

gtctttcacg
tcttcaggat
tggagaagtt
gagcctggat
agctcagagg
ggaaaataaa

aaaaaaaaaa

Thr Ile Ala
Ile Glu Glu
30

Glu Glu Leu
45

Tyr Ala Ser
60

Ser Val Glu

Gly Phe Asn

Lys Lys Leu
110

Lys Glu Leu
125

Val Lys Val
140

Glu Pro Glu

Leu Lys Tyr

Arg Glu Ser
190

Leu Asp Gly
205

Arg Glu

Gly Asn
80

ctcacaattce
caagctaatt
cttgegtgee
gacatagaag
acttctaatc
gaaattaatg

aaaaaaaaaa

Leu Val
15

Glu Glu

Asp Arg

Asn Ile

Thr Ala
80

Ala Lys
95

Ser Lys

Leu Glu

Cys Ser

Ile Thr
160

Tyr Trp
175

Phe Asn

Phe Tyr

60

120

180

240

300

360

420

429
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140

Ser
Lys
225

Leu

Trp

Glu

Thr

305

Asn

Lys

Phe

Asp

Leu

385

Gly

Pro

Glu

Ala

Phe

465

Met

Ser

Tyr

Ala

Thr

545

Phe

Met

Glu

Leu

Gly

210

Gln

His

Val

Gly

Lys

290

Pro

Met

Pro

Tyr

Gln

370

Gln

Phe

Lys

Glu

Phe

450

Arg

Arg

Asp

Leu

Val

530

Leu

Lys

Glu

Tyr

Gly
610

Ala

Leu

Ala

Ser

Gln

275

Lys

Ile

Thr

Gln

Thr

355

Phe

Tyr

His

His

Ser

435

Leu

Gly

Ser

Phe

Arg

515

Cys

Leu

Glu

Ile

Phe
595

Ala

Glu

Glu

Tyr

Glu

260

Thr

Leu

Ser

Lys

Asp

340

Lys

Phe

Gln

Glu

Leu

420

Gln

Pro

Glu

Tyr

Asp

500

Tyr

Gln

Asn

Met

Leu
580

Arg

Tyr

Ser

Asp

Val

245

Lys

Trp

Leu

Met

Leu

325

Gly

Asp

Thr

His

Ala

405

Glu

Ile

Phe

Ile

Tyr

485

Pro

Leu

Lys

Cys

Leu
565
Thr

Pro

Val

Trp

Ile

230

Arg

Gly

Ser

Asp

Phe

310

Pro

Arg

Asp

Ala

Leu

390

Val

Lys

Asn

Ala

Ser

470

Gly

Pro

Val

Thr

Asp

550

Lys

Gly

Leu

Gly

Leu

215

Phe

Phe

Pro

Glu

Val

295

Glu

Lys

Glu

Val

His

375

Pro

Gly

Val

Gln

Tyr

455

Pro

Gly

Ala

Ser

Gly

535

Ile

Leu

Gln

Ser

Trp
615

Asp

Ala

Lys

Ile

Val

280

Thr

Lys

Thr

Leu

Arg

360

His

Ser

Asp

Gly

Leu

440

Thr

Ser

Ile

Lys

Phe

520

Gln

Tyr

Gly

Arg

Glu
600

Asp

Glu

Gln

Leu

Pro

265

Ala

Asp

Gly

Phe

Ile

345

Lys

Glu

Val

Val

Leu

425

Leu

Ile

Glu

Glu

Tyr

505

Ile

Phe

Gln

Ser

Lys
585

Trp

Lys

Tyr

Ile

Arg

250

Met

Pro

Glu

Asp

Trp

330

Cys

Gln

Leu

Tyr

Leu

410

Leu

Asn

Asp

Tyr

Pro

490

His

Ile

Val

Ser

Ser

570

Met

Leu

Ser

Glu

Arg

235

Glu

His

Ile

Met

Glu

315

Glu

His

Cys

Gly

Arg

395

Ser

Lys

Leu

Lys

Asn

475

Pro

Ile

Gln

Pro

Ala

555

Lys

Asp

Gln

Thr

Asp

220

Pro

Lys

Leu

Leu

Val

300

Phe

Tyr

Ala

Thr

His

380

Glu

Leu

Asp

Ala

Tyr

460

Cys

Ile

Ser

Phe

Asn

540

Glu

Pro

Ala

Lys

Lys
620

Glu

Leu

Tyr

Leu

Val

285

Lys

Phe

Ser

Ser

Arg

365

Ile

Gly

Ser

Phe

Leu

445

Arg

Lys

Ala

Ser

Gln

525

Asp

Ala

Trp

Ser

Lys
605

Cys

Thr

Tyr

Gly

Gly

270

Pro

Gln

Gln

Ile

Ala

350

Val

Gln

Ala

Val

Lys

430

Asp

Trp

Phe

Arg

Asp

510

Phe

Pro

Gly

Pro

Ala
590

Asn

Val

Phe

Glu

Asn

255

Asn

Tyr

Gly

Ser

Leu

335

Trp

Thr

Tyr

Asn

Ser

415

Phe

Lys

Gly

Trp

Ser

495

Val

His

Glu

Asn

Asp

575

Leu

Lys

Lys

Glu

Gln

240

Asp

Met

Pro

Tyr

Leu

320

Glu

Asp

Met

Tyr

Pro

400

Ser

Asp

Met

Val

Glu

480

Glu

Glu

Gln

Lys

Ala

560

Ala

Ile

Glu

Asn
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-continued
Val Ser
625
<210> SEQ ID NO 62
<211> LENGTH: 2121
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 62
gtatatcaag tatcattcaa gtgaatcatt ggctcecgtaa tttgtacaaa agaaaaaaaa 60
agttgataaa atcatgaaaa tcactgtgat tttattcacg ggatttacaa ttgccctegt 120
gagtagtgct gtgcttaaga aaaacggtga aactattgaa gaagaagaag taagagctga 180
gcaacgactt agagagatca atgaggaact tgatcgtagg aagaatatca atactgtagce 240
cgettggget tatgcatcca atattactga ggtcaatcte aagaacatga atgatgtgte 300
ggttgaaacc gcgaaatact acaaggaact tgcatctgaa ttgaagggat tcaatgccaa 360
ggaatacaag agtgaggatc tgaagagaca aattaagaag ctaagcaagt tgggatatag 420
tgctttacca tctgagaagt ataaggagcet tttggaaget atcacatgga tggaatcgaa 480
ttatgcaaaa gtgaaagttt gctcatacaa ggatccaaag aaatgtgatt tagcacttga 540
acctgaaatt acggaaatcc ttattaaaag tcgagatcct gaggaactta aatattattg 600
gaaacaatgyg tacgacaaag ctggcacacc aactcgagag agttttaata agtatgtaca 660
actaaatcgt gaagcagcga aattggatgg attttatteg ggtgcagaat cttggettga 720
tgaatatgaa gatgagacat ttgagaaaca acttgaggat atcttcgccce aaattcgcce 780
actgtacgag caactccatg cttatgttag attcaagctyg agggaaaagt atggaaatga 840
cgttgttteg gagaaaggtc ccattccaat geatctcettyg gggaacatgt ggggtcaaac 900
gtggagtgaa gttgccccaa ttttagtcce ataccccgaa aagaagctcc tcgatgttac 960
cgatgagatg gttaagcagg gatacacacc aatttctatg tttgaaaaag gagacgaatt 1020
tttccaaage ttgaatatga cgaaacttcc aaaaaccttc tgggagtaca gtattttgga 1080
aaaaccccaa gatggtaggg aattgatctg ccatgcaagt gcatgggact tcectatacaaa 1140
ggatgatgta aggattaaac agtgtaccag agttacaatg gatcaattct tcacggctca 1200
tcatgagctt ggtcacattc aatattattt gcaatatcaa catttgccga gtgtttacag 1260
agaaggtgcc aatccaggct ttcacgaggce tgttggggat gttctctcte ttteggtatce 1320
aagtcctaaa catttggaaa aagttggttt gcttaaagac ttcaaatttg atgaagaatc 1380
ccagataaat caacttctaa atttagctct ggataaaatg gcattcctcecce catttgecta 1440
taccattgat aaatatcgct ggggtgtgtt tcggggtgaa atttcgccgt ctgagtacaa 1500
ttgcaaattt tgggaaatgc gttcctacta tggtggtata gaaccaccaa ttgcacgttce 1560
tgagagtgat tttgatccac cagcaaaata tcatatttca tcggatgttg agtacctcag 1620
gtatttggtt tccttcatta ttcagttcca attccatcaa getgtgtgcece aaaagactgg 1680
tcagttcegta ccgaatgatc cggagaagac tcttctaaat tgtgacatct accagagtgce 1740
tgaggctggt aatgccttca aagaaatgct caaattggga tcctcaaaac catggccaga 1800
tgcaatggaa attcttacgg ggcaaaggaa aatggatgct tctgcattaa ttgagtactt 1860
ccgtceccacte agtgagtggt tgcagaagaa gaataaggaa ctaggagctt atgttggcetg 1920
ggacaaatct actaagtgtg tcaaaaacgt cagttaattt tttgtgagcc ctaaaaaata 1980
ttcataacat ttcaatatga caaaatatat gattttcgtg aaaactaagc atgagtaagt 2040



143

US 9,228,

002 B2

144

-continued
tttttttgtg aatttttage agtttcattt cagaataaac gtcaaatttt taaaaaaaaa 2100
aaaaaaaaaa aaaaaaaaaa a 2121
<210> SEQ ID NO 63
<211> LENGTH: 42
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 63
Met Lys Thr Phe Ala Leu Ile Phe Leu Ala Leu Ala Val Phe Val Leu
1 5 10 15
Cys Ile Asp Gly Ala Pro Thr Phe Val Asn Leu Leu Asp Asp Val Gln
20 25 30
Glu Glu Val Glu Val Asn Thr Tyr Glu Pro
35 40
<210> SEQ ID NO 64
<211> LENGTH: 463
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 64
tcagttagtt gactaacaaa ccacaataga gacactaaaa tgaagacatt cgccttaatce 60
ttettggete ttgctgtttt tgtgctectge attgacggag ctccaacttt tgtgaattta 120
ctggacgacg tacaggaaga ggtagaagtt aatacgtatg agccttagga agaaaatgtt 180
tgaggagttt caggcagagg cagagctttc ccagagaggg agcettttgece ttgctgtaga 240
tttttaaaaa tgaatcaatt tgattggagc aattacgcta tatttgtggg aatatttttg 300
aattaaaaac taattatgga aattaatata taattttcag aatttcaata aattcatcaa 360
aattgtatta attaaaaaat attgtatgaa attcccaata aaagctttca aattaaaaaa 420
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 463
<210> SEQ ID NO 65
<211> LENGTH: 139
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 65
Met Asn His Leu Cys Phe Ile Ile Ile Ala Leu Phe Phe Leu Val Gln
1 5 10 15
Gln Ser Leu Ala Glu His Pro Glu Glu Lys Cys Ile Arg Glu Leu Ala
20 25 30
Arg Thr Asp Glu Asn Cys Ile Leu His Cys Thr Tyr Ser Tyr Tyr Gly
35 40 45
Phe Val Asp Lys Asn Phe Arg Ile Ala Lys Lys His Val Gln Lys Phe
50 55 60
Lys Lys Ile Leu Val Thr Phe Gly Ala Val Pro Lys Lys Glu Lys Lys
65 70 75 80
Lys Leu Leu Glu His Ile Glu Ala Cys Ala Asp Ser Ala Asn Ala Asp
85 90 95
Gln Pro Gln Thr Lys Asp Glu Lys Cys Thr Lys Ile Asn Lys Tyr Tyr
100 105 110
Arg Cys Val Val Asp Gly Lys Ile Leu Pro Trp Asn Ser Tyr Ala Asp
115 120 125
Ala Ile Ile Lys Phe Asp Lys Thr Leu Asn Val

130

135
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<210> SEQ ID NO 66
<211> LENGTH: 579
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 66
ggccattatyg gecggggata gaacttaatt gttgttaaaa tgaatcactt gtgetttatt 60
attattgctc tattcttttt ggttcaacaa tctttggctg aacatccaga agaaaaatgt 120
attagagaat tggcgagaac tgatgaaaac tgcattctte attgtacgta ttcgtactac 180
ggattcgttyg ataaaaattt caggatcgct aaaaaacatg ttcaaaaatt caaaaaaatc 240
ctagttacat tcggegetgt tcctaagaaa gaaaaaaaga aacttttaga gcacattgag 300
gettgtgegyg attctgcgaa tgctgatcaa cctcaaacta aagatgaaaa atgtacaaaa 360
ataaataagt actatcgttg tgttgtggat ggaaaaatat taccctggaa tagttatgcet 420
gatgcaatca ttaagtttga taaaaccctt aacgtatgaa gcaaagatat tcgaaaaaaa 480
aacatcaaga ttatgctgga aagaaaaaaa taaaaaaaaa ttgtgctaat caaattgaat 540
taacgcttaa tgctatatta aaaaaaaaaa aaaaaaaaa 579

<210> SEQ ID NO 67

<211> LENGTH: 446

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 67

Met Lys Ile Ile Phe Leu Ala Ala Phe Leu Leu Ala Asp Gly Ile Trp
1 5 10 15

Ala Ala Glu Glu Pro Ser Val Glu Ile Val Thr Pro Gln Ser Val Arg
20 25 30

Arg His Ala Thr Pro Lys Ala Gln Asp Ala Arg Val Gly Ser Glu Ser
35 40 45

Ala Thr Thr Ala Pro Arg Pro Ser Glu Ser Met Asp Tyr Trp Glu Asn
50 55 60

Asp Asp Phe Val Pro Phe Glu Gly Pro Phe Lys Asp Ile Gly Glu Phe
65 70 75 80

Asp Trp Asn Leu Ser Lys Ile Val Phe Glu Glu Asn Lys Gly Asn Ala
85 90 95

Ile Leu Ser Pro Leu Ser Val Lys Leu Leu Met Ser Leu Leu Phe Glu
100 105 110

Ala Ser Ala Ser Gly Thr Leu Thr Gln His Gln Leu Arg Gln Ala Thr
115 120 125

Pro Thr Ile Val Thr His Tyr Gln Ser Arg Glu Phe Tyr Lys Asn Ile
130 135 140

Phe Asp Gly Leu Lys Lys Lys Ser Asn Asp Tyr Thr Val His Phe Gly
145 150 155 160

Thr Arg Ile Tyr Val Asp Gln Phe Val Thr Pro Arg Gln Arg Tyr Ala
165 170 175

Ala Ile Leu Glu Lys His Tyr Leu Thr Asp Leu Lys Val Glu Asp Phe
180 185 190

Ser Lys Ala Lys Glu Thr Thr Gln Ala Ile Asn Ser Trp Val Ser Asn
195 200 205

Ile Thr Asn Glu His Ile Lys Asp Leu Val Lys Glu Glu Asp Val Gln
210 215 220
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148

Asn Ser Val
225

Arg Lys Pro

Asp Glu Ser

Phe Tyr Glu

275

Lys Gly Lys
290

Gly Ile Asp
305

Ile Lys Trp

Phe His Phe

Gly Ile Ser

355

Arg Gly Gln
370

Lys Ala Gly
385

Ser Glu Val

Phe Asn Ala

Gly Ala Ile
435

<210> SEQ I
<211> LENGT.
<212> TYPE:

Met Leu Met Leu Asn
230

Phe Asn Arg Thr Leu

245

Lys Thr Thr Asp Phe

260

Ala Lys Glu Leu Asp

280

Gln Tyr Ala Met Thr

295

Ser Phe Val Arg Gln
310

Leu Met Asp Glu Val

325

Asp Met Thr Asn Glu

340

Gln Ile Phe Thr Ser

360

Gly Val Gln Asn Arg

375

Ile Ile Val Asp Glu
390

Ser Leu Val Asn Lys

405

Asn His Pro Phe Leu

420

Leu Phe Thr Gly Lys

D NO 68
H: 1651
DNA

440

Ala

Pro

Met

265

Ala

Val

Ile

Glu

Leu

345

Glu

Leu

Lys

Phe

Phe

425

Val

Val

Leu

250

Leu

Lys

Ile

Asn

Cys

330

Lys

Ala

Gln

Gly

Gly

410

Thr

Val

<213> ORGANISM: Lutzomyia longipalpis

<220> FEATU

RE:

<221> NAME/KEY: misc_feature
ION: (1636)..(1636)
<223> OTHER INFORMATION: n is a,

<222> LOCAT

<400> SEQUENCE: 68

gtcggagatce

ttaagtgtgt

ttctactage

aatcagtgeg

caacaacagc

catttgaggg

ttgaggaaaa

tgctcttega

ccaccategt

agaaaaagag

tgacgecteg

ttgaggactt

tcacaaatga

gtctgectty

gtgtcttage

ggatggtatt

gagacacgct

accaagacca

tccattcaag

caaaggtaat

ggccagtgcg

cacccactat

taacgactac

ccagagatat

ctcgaaggca

gcacataaag

atgatcacat

aaagtgattt

tgggctgctg

acgccaaaag

agtgaatcaa

gatattggag

gccatettgt

tcaggtacct

cagtctegag

acggttcact

getgecattt

aaagaaacaa

gatctegtga

Tyr

235

Pro

Thr

Ile

Leu

Thr

315

Arg

Glu

Ser

Val

Ser

395

Asp

Ile

Asp

cgtgattgtyg

ccacaatgaa

aagaacctte

cccaggacge

tggattactg

aattcgactg

cgccactete

tgacccageca

aattttacaa

ttggtacgag

tggagaagca

ctcaggcaat

aggaggaaga

Phe Arg Gly

Phe His Val

Asp Gly Leu

270

Leu Arg Ile
285

Pro Asn Ser
300

Val Leu Leu

Val Ile Leu

Ser Leu Val
350

Leu Pro Ser
365

Ser Asn Val
380

Thr Ala Tyr

Asp Glu Phe

Glu Asp Glu
430

Pro Thr Gln
445

agttacaaga
gattattttt
agtggaaatt
gagggtagga
ggagaatgat
gaaccttteg
tgtgaagcta
ccaactcaga
gaatatcttt
aatctacgtyg
ttatctgact
caatagttgg

tgttcagaat

Leu Trp
240

Ser Ala
255

Tyr Tyr

Pro Tyr

Lys Ser

His Arg
320

Pro Lys
335

Lys Leu

Leu Ala

Ile Gln

Ala Ala
400

Val Met
415

Thr Thr

gtgaaacttt
ttagcecgett
gtaacaccac
agtgaatccg
gatttegtce
aagatcgttt
ctaatgagtt
caagccactce
gacggtctca
gatcagtttg
gatctcaaag
gtgtcaaaca

tcagttatge

60

120

180

240

300

360

420

480

540

600

660

720

780
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-continued
tcatgcttaa tgcagtctac ttccgecggac tctggegcaa gectttcaat cgtacactcce 840
cactgccctt ccacgtgage gctgatgagt ccaagacgac tgattttatg ctaaccgatg 900
ggctctacta cttctacgag gcaaaggaat tggatgctaa gatcctcaga attccttaca 960

aaggtaaaca atacgcaatg actgtgatct taccaaattc caagagtggc attgatagct 1020
ttgtgcgtca gattaacacg gtcctcectge acaggattaa gtggttgatg gatgaagtgg 1080
agtgcagggt tattctaccc aagttccact ttgacatgac gaatgagctg aaggaatcgc 1140
tcgtaaagtt gggcatcagt cagattttca catcagaggc atctttgcca tcattagcac 1200
gaggacaggg cgtacagaat cgtctgcagg tgtctaatgt gattcagaag gcgggaataa 1260
ttgtggatga gaagggcagc acagcctatg ctgcgtcaga agtgagccta gtcaacaagt 1320
ttggagatga tgagttcgtc atgttcaacg ctaatcatcc attcctcttt acaattgagg 1380
acgaaaccac cggcgcaatc ctatttacgg gaaaagtcegt cgatcccacyg caatagggaa 1440
tgaaaagcat ttcatcgtat acaacttttt ttttaattaa ttattcctca ttgaaggaca 1500
ttaatagagc atcttctcag gaaggcactc ctgacttatt tttactaaat gtgatccttg 1560
gacacataaa aaaaacagct gtactttcta ctttttataa tatacgacca tatttgtgag 1620
gaaaaaaaaa aaaaanaaaa aaaaaaaaaa a 1651
<210> SEQ ID NO 69

<211> LENGTH: 166

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 69

Met Arg Phe Leu Leu Leu Ala Phe Ser Val Ala Leu Val Leu Ser Pro
1 5 10 15

Thr Phe Ala Lys Pro Gly Leu Trp Asp Ile Val Thr Gly Ile Asn Asp
20 25 30

Met Val Lys Asn Thr Ala Asn Ala Leu Lys Asn Arg Leu Thr Thr Ser
35 40 45

Val Thr Leu Phe Thr Asn Thr Ile Thr Glu Ala Ile Lys Asn Ala Asn
50 55 60

Ser Ser Val Ser Glu Leu Leu Gln Gln Val Asn Glu Thr Leu Thr Asp
65 70 75 80

Ile Ile Asn Gly Val Gly Gln Val Gln Ser Ala Phe Val Asn Ser Ala
85 90 95

Gly Asn Val Val Val Gln Ile Val Asp Ala Ala Gly Asn Val Leu Glu
100 105 110

Val Val Val Asp Glu Ala Gly Asn Ile Val Glu Val Ala Gly Thr Ala
115 120 125

Leu Glu Thr Ile Ile Pro Leu Pro Gly Val Val Ile Gln Lys Ile Ile
130 135 140

Asp Ala Leu Gln Gly Asn Ala Gly Thr Thr Ser Asp Ser Ala Ser Ser
145 150 155 160

Thr Val Pro Gln Gln Ser
165

<210> SEQ ID NO 70

<211> LENGTH: 739

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 70
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tcagttaagce agattttcaa gctaaagaaa cttaactaag atgcgattce ttcttttgge 60
ctteteegtt getttggtge tttcaccaac attcgccaaa ccaggtcettt gggacattgt 120
aactggtatt aatgatatgg taaaaaatac tgcgaatgca ctcaaaaatc gtctaacaac 180
ttctgtgaca ttattcacaa ataccatcac cgaagctata aaaaatgcaa attcttetgt 240
ttecggaacte cttcagcaag tcaatgaaac ccttacggat attattaatg gtgtaggaca 300
agtgcagagt gcctttgtga attcagetgg aaatgttgtt gtgcaaattyg ttgatgccge 360
tggaaatgtt ttggaagttg ttgttgatga ggctggaaat atcgtggagyg tagctggaac 420
agcattggaa actatcattc cactgceccgg tgtagtgatt cagaagataa ttgatgctct 480
ccaaggaaat gcagggacta catcggattc agettcatca actgtgcccce aacaatctta 540
actacaaccg caatgatgtt gtctttaacg gagaattttt aaatttgaat atcaaaatcce 600
aagatgaaat attcagattt ttcaatcaat atgatacgaa attttgaaat tatttttccg 660
actaaagcaa tttgtaaaag gaaaaccaaa taaatatttg aaattgtaaa gaaaaaaaaa 720
aaaaaaaaaa aaaaaaaaa 739

<210> SEQ ID NO 71

<211> LENGTH: 109

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 71

Met Val Lys Tyr Ser Cys Leu Val Leu Val Ala Ile Phe Leu Leu Ala
1 5 10 15

Gly Pro Tyr Gly Val Val Gly Ser Cys Glu Asn Asp Leu Thr Glu Ala
20 25 30

Ala Lys Tyr Leu Gln Asp Glu Cys Asn Ala Gly Glu Ile Ala Asp Glu
35 40 45

Phe Leu Pro Phe Ser Glu Glu Glu Val Gly Glu Ala Leu Ser Asp Lys
50 55 60

Pro Glu Asn Val Gln Glu Val Thr Asn Ile Val Arg Gly Cys Phe Glu
65 70 75 80

Ala Glu Gln Ala Lys Glu His Gly Lys Cys Glu Arg Phe Ser Ala Leu
85 90 95

Ser Gln Cys Tyr Ile Glu Lys Asn Leu Cys Gln Phe Phe
100 105

<210> SEQ ID NO 72

<211> LENGTH: 447

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 72

atatcaattt tatcatcatg gtgaagtact cgtgtcttgt tcettgttgea atttttette 60
tggcecggace ctacggegtt gtaggttett gtgagaatga cctgacagag gccgcecaagt 120
atcttcaaga tgaatgcaat gcaggtgaaa ttgcagatga atttctaccce ttctctgaag 180
aagaagtggg tgaagcattg agcgacaaac cagaaaacgt gcaggaagtc accaacatcg 240
tgagaggatg ctttgaagct gaacaagcca aagagcatgg aaaatgtgaa agattttccg 300
ctttgagtca atgctacatt gaaaagaatt tatgtcaatt cttctaaaat attttgaaga 360
aaagttatga atgaaaattt tctgaaattt tgttgcaaaa atatataaat tgcccaatta 420

aaaaaaaaaa aaaaaaaaaa aaaaaaa 447



153

US 9,228,002 B2

154

-continued
<210> SEQ ID NO 73
<211> LENGTH: 115
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 73
Met Lys Phe Phe Tyr Leu Ile Phe Ser Ala Ile Phe Phe Leu Ala Asp
1 5 10 15
Pro Ala Leu Val Lys Cys Ser Glu Asp Cys Glu Asn Ile Phe His Asp
20 25 30
Asn Ala Tyr Leu Leu Lys Leu Asp Cys Glu Ala Gly Arg Val Asp Pro
35 40 45
Val Glu Tyr Asp Asp Ile Ser Asp Glu Glu Ile Tyr Glu Ile Thr Val
50 55 60
Asp Val Gly Val Ser Ser Glu Asp Gln Glu Lys Val Ala Lys Ile Ile
65 70 75 80
Arg Glu Cys Ile Ala Gln Val Ser Thr Gln Asp Cys Thr Lys Phe Ser
85 90 95
Glu Ile Tyr Asp Cys Tyr Met Lys Lys Lys Ile Cys Asn Tyr Tyr Pro
100 105 110
Glu Asn Met
115
<210> SEQ ID NO 74
<211> LENGTH: 496
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 74
agtttaattt tcatcatgaa gttcttctac ttgattttet ctgcaatttt ctttctgget 60
gatcctgett tggtcaagtg ttcagaggat tgtgagaata tttttcatga caatgcgtac 120
ctecttaaat tggattgtga agcaggaagg gttgatcctyg ttgaatacga cgatatttceg 180
gatgaagaaa tatatgaaat aacggtcgat gttggagttt catctgagga ccaggagaaa 240
gttgcgaaaa taataaggga gtgcattgca caagtttcaa cgcaagattg cacgaaattt 300
tcagaaattt atgattgtta catgaagaag aaaatctgta attattatcc tgaaaatatg 360
taaaaaaaaa ttatttattt atataaaaaa atataaggat taaaatctct tattgattgt 420
aaaaatggcce taatattgaa gcaaaaatta aagcatgaaa caagaccaaa aaaaaaaaaa 480
aaaaaaaaaa aaaaaa 496
<210> SEQ ID NO 75
<211> LENGTH: 409
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 75
Met His Leu Gln Leu Asn Leu Cys Ala Ile Leu Leu Ser Val Leu Asn
1 5 10 15
Gly Ile Gln Gly Ala Pro Lys Ser Ile Asn Ser Lys Ser Cys Ala Ile
20 25 30
Ser Phe Pro Glu Asn Val Thr Ala Lys Lys Glu Pro Val Tyr Leu Lys
35 40 45
Pro Ser Asn Asp Gly Ser Leu Ser Thr Pro Leu Gln Pro Ser Gly Pro
50 55 60
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Phe

65

Asp

Ala

Glu

Leu

Lys

145

Ile

Lys

Leu

Phe

225

Gln

Gly

Ile

Ala

305

Asn

Ala

Ser

Asn

Lys
385

Val

Gly

Ser

Glu

Pro

130

Asn

Gly

Tyr

Phe

Asn

210

Arg

Tyr

Arg

Ile

Tyr

290

Val

Asn

Gln

Ile

Lys

370

Leu

Val

Ser

Lys

Tyr

Val

115

Ser

Leu

Tyr

Gly

Asn

195

Phe

Arg

Gln

Asp

Leu

275

Leu

Phe

Pro

Ala

Gly

355

Ile

Leu

Arg

Leu

Asp

Ser

100

Cys

Gly

Thr

His

Lys

180

Lys

Leu

Glu

Ser

Leu

260

Gly

Gly

Asp

His

Gly

340

Leu

Ile

Lys

Lys

Lys

Val

85

Cys

Gly

Asn

Pro

Leu

165

Val

Leu

Ser

Gln

Ile

245

Ala

Ile

Asp

Pro

Val

325

Phe

Thr

Leu

Phe

Arg
405

<210> SEQ ID NO 76

<211> LENGTH:

<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE:

tcaatctaac aatgcacctg caattgaatt tgtgegetat tetecttteg gtactaaatg

gaattcaggg cgctcccaaa agtattaatt caaaatcctg cgcaatctece tttecggaga

atgtaacgge taagaaggag ccagtgtact tgaaaccatc aaatgatgge tcattgagta

1281

76

Ile

Glu

Asn

Gly

Phe

Leu

150

Lys

Asn

Phe

Arg

His

230

Asn

Lys

Leu

Asp

Gln

310

Lys

Gly

Ile

Pro

Pro

390

Ala

Gly

Thr

Lys

Ser

His

135

Tyr

His

Ile

Gly

Gly

215

Ala

Gln

Val

Arg

Val

295

Lys

Thr

Asn

Cys

Lys

375

Lys

Lys

Glu

Ile

Ser

Gly

120

Ser

Ser

Thr

Asp

Pro

200

His

Thr

Gly

Leu

Leu

280

Ile

Gln

Phe

Asp

Cys

360

Glu

Thr

Gly

Ser

Thr

Thr

105

Lys

Ile

Ile

Arg

Lys

185

Lys

Leu

Glu

Asn

Gln

265

Lys

Ala

Glu

Asn

Asn

345

Lys

Val

Arg

Ala

Leu

Cys

90

Ser

Val

Tyr

His

Gly

170

Leu

Gln

Ser

Met

Trp

250

Lys

Ser

Val

Ala

Pro

330

Leu

Leu

Asn

Asn

Ala

75

Asn

Thr

Tyr

Gln

Ile

155

Ser

Tyr

Thr

Pro

Tyr

235

Leu

Asp

Lys

Pro

Ile

315

Asn

Glu

Glu

Asn

Lys
395

Ile

Thr

Asp

Lys

Thr

140

Leu

Phe

Lys

Phe

Glu

220

Ile

Arg

Ile

Lys

Ala

300

Val

Cys

Tyr

Glu

Lys

380

Glu

Phe

Asn

Thr

Val

125

Cys

Asn

Arg

Thr

Phe

205

Val

Asn

Val

Thr

Ile

285

Met

Phe

Lys

Phe

Phe

365

Asn

Gly

Cys

Phe

Ile

110

Gly

Phe

Gly

Thr

Gln

190

Arg

Asp

Thr

Glu

Val

270

Glu

Phe

Val

Asp

Ser

350

Val

Tyr

Asp

Pro

Asp

95

Glu

Phe

Asp

Gln

Asn

175

Ile

Arg

Phe

Ala

Asn

255

Val

Lys

Trp

Ser

Val

335

Asn

Lys

Thr

Lys

Gly

Leu

Thr

Pro

Lys

Ala

160

Gly

Glu

Pro

Thr

Pro

240

His

Thr

Glu

Lys

Ser

320

Cys

Tyr

Arg

Lys

Lys
400

60

120

180
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ccecectaca gcecaagtggg ccatttgtaa gtcetcaaaat tggagaatct cttgcaatct 240
tctgtecagg tgatggaaag gacgtagaga caattacgtyg caatacaaat ttcgatttag 300
cttcatatte gtgcaacaag agcacatcaa cggataccat tgaaacggaa gaagtttgcg 360
gaggaagtgyg aaaagtgtac aaagttggtt ttccgetgec ctetgggaat ttccattcaa 420
tctaccaaac gtgttttgat aagaaaaatc tcacacctct ctactcaatt cacattctca 480
atggtcaagce tgttggatat caccttaagc acacaagagg aagctttegt accaatggta 540
tctacgggaa agtcaacatt gataaactct acaagacgca aattgagaaa ttcaacaaac 600
tttteggcece taaacaaaca tttttecegta gacccctcaa ttttectatca cgtggacact 660
taagccccga agtggacttt acattcegta gggaacaaca tgcaacggaa atgtacatta 720
acacagcacc acagtaccaa tcaattaatc aaggaaattg gctacgtgtt gaaaatcacg 780
tgagggatct cgcaaaagtt ctgcagaagg acataacagt cgttacggga attttgggga 840
tacttcggtt gaagagtaag aaaatagaga aagaaatcta tttaggagat gacgtaattg 900
ccgtaccage aatgttcectgg aaggetgttt ttgaccctca aaaacaagaa gcaattgtcet 960
ttgtttecte aaataatccc cacgtgaaga cctttaatcce caactgcaag gatgtatgceg 1020
ctcaagctgg atttgggaat gataatcttg aatatttcectc caattattct attggtctga 1080
ctatttgttg caaacttgag gaatttgtta aaagaaataa aataattcta cccaaagaag 1140
taaataacaa aaactacacc aaaaaactcc ttaagtttcc taaaacaaga aacaaggagg 1200
gagataagaa ggtggtacgt aagcgcgcca aaggagcata aatattaaac gaaaaaaaaa 1260
aaaaaaaaaa aaaaaaaaaa a 1281

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 77
H: 160
PRT

ISM: Lutzomyia longipalpis

<400> SEQUENCE: 77

Met Asn Leu
1

Ile Thr Ala
Ile Phe Ile
35

Cys Thr Glu
50

Asn Asp Glu
65

Thr Lys Lys

Lys Asp Phe

Tyr Ile Asn
115

Glu Phe Cys
130

Asp Asp Ile
145

<210> SEQ I

His Leu Ala Ile Ile

Thr Asp Leu Ile Glu

20

Ser Lys Ala Glu Leu

40

Gln Asn Leu Thr Leu

55

Val Thr Lys Ala Val

70

Ser His Ile Trp Leu

85

Arg Trp Ile Ser Asp

100

Trp Tyr Gln Gly Glu

120

Met Glu Leu Tyr Phe

135

Cys Thr Ala Lys His
150

D NO 78

Leu

Lys

25

Thr

Leu

Arg

Gly

Gly

105

Pro

Lys

His

Phe

10

Glu

Trp

Ser

Ala

Gly

90

Thr

Asn

Thr

Phe

Val

Leu

Phe

Ile

Glu

75

Ile

Thr

Gly

Pro

Ile
155

Ser Tyr Phe
Ser Asp Cys
30

Gln Ala Leu
45

Lys Ser Ala
60

Val His Leu

Arg Tyr Asp

Val Thr Lys

110

Gly Arg Tyr
125

Ala Gly Gln
140

Cys Gln Glu

Thr Leu

15

Lys Lys

Asp Phe

Arg Glu

Pro Asp

Gln Asp

95

Thr Val

Gln Lys

Trp Asn

Lys Lys
160
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<211> LENGTH: 671
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 78
gttctacgat aaaattttct tttcaaactt ttcttttaaa gaaaaatctt caaaaagtta 60
aaatgaattt gcaccttgcg attatcctet ttgtgagtta cttcacactg atcactgcta 120
cggatctaat tgaaaaggaa ctttctgatt gcaaaaagat cttcatctcc aaggctgagce 180
taacttggtt ccaagctctc gatttctgta ccgaacaaaa cctaactttg ctctcaatta 240
aatcecgcceg ggaaaatgat gaggtgacta aagcagttcg agctgaggtt catcttccag 300
acacaaagaa dgtctcacatt tggctcggag gtattcgtta tgatcaagac aaggatttcce 360
gttggataag cgatggaaca actgttacga agacagtcta catcaattgg taccaaggag 420
aaccaaatgg tgggaggtac caaaaggaat tttgtatgga attgtacttt aaaactccag 480
ctggtcaatg gaatgatgat atttgtacag caaagcatca ttttatatgt caggagaaaa 540
aataaattga attgttcatg tgtctttggc ggtgcgaagg tataattcag gttgacgaca 600
taaattgatt tttctttcat taagaaaata aaggcttgaa tttataaaaa aaaaaaaaaa 660
aaaaaaaaaa a 671

<210> SEQ ID NO 79

<211> LENGTH: 160

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 79

Met Asn Leu Pro Leu Ala Ile Ile Leu Phe Val Ser Tyr Phe Thr Leu
1 5 10 15

Ile Thr Ala Ala Asp Leu Thr Glu Lys Glu Leu Ser Asp Gly Lys Lys
20 25 30

Ile Phe Ile Ser Lys Ala Glu Leu Ser Trp Phe Asp Ala Leu Asp Ala
35 40 45

Cys Thr Glu Lys Asp Leu Thr Leu Leu Thr Ile Lys Ser Ala Arg Glu
50 55 60

Asn Glu Glu Val Thr Lys Ala Val Arg Ala Glu Val His Leu Pro Asp
65 70 75 80

Thr Lys Lys Ser His Ile Trp Leu Gly Gly Ile Arg Tyr Asp Gln Asp
85 90 95

Lys Asp Phe Arg Trp Ile Ser Asp Gly Thr Thr Val Thr Lys Thr Val
100 105 110

Tyr Ile Asn Trp Tyr Gln Gly Glu Pro Asn Gly Gly Arg Tyr Gln Lys
115 120 125

Glu Phe Cys Met Glu Leu Tyr Phe Lys Thr Pro Ala Gly Gln Trp Asn
130 135 140

Asp Asp Ile Cys Thr Ala Lys His His Phe Ile Cys Gln Glu Lys Lys
145 150 155 160

<210> SEQ ID NO 80

<211> LENGTH: 672

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 80

gttctacgat aaaattttcet tttcaaactt ttcttttaaa gaaaaatctt caaaaagtta 60

aaatgaattt gccecttgeg attatcctet ttgtgagtta cttcacactg atcactgetg 120
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cggatctaac tgaaaaggaa ctttctgatg gcaaaaagat cttcatctcc aaggctgagce 180
taagttggtt cgatgctctc gatgcctgta ccgaaaaaga cctaactttg ctcacaatta 240
aatcecgcceg ggaaaatgag gaagtgacta aagcagtteg agctgaggtt catcttccag 300
acacaaagaa dgtctcacatt tggctcggag gtattcgtta tgatcaagac aaggatttcce 360
gttggataag cgatggaaca actgttacga agacagtcta catcaattgg taccaaggag 420
aaccaaatgg tgggaggtac caaaaggaat tttgtatgga attgtacttt aaaactccag 480
ctggtcaatg gaatgatgat atttgtacag caaagcatca ttttatatgt caggagaaaa 540
aataaattga attgttcatg tgtctttggc ggtgcgaagg tataattcag gttgacgaca 600
taaattgatt tttctttcat taagaaaata aaggcttgaa tttagcaaaa aaaaaaaaaa 660
aaaaaaaaaa aa 672

<210> SEQ I
<211> LENGT.
<212> TYPE:
<213> ORGAN

D NO 81
H: 399
PRT

ISM: Lutzomyia longipalpis

<400> SEQUENCE: 81

Met Lys Val
1

Leu Gly Ala
Asn Val Thr
35

Phe Ala Tyr
50

Lys Leu Pro
65

Ser Leu Gly

Gly His Lys

Asp Asp Cys
115

Arg Ser Arg
130

Ala Tyr Asp
145

Phe Pro Thr

Val Asp Val

Ile Thr Asn
195

Gln Asp Ser
210

Thr Lys Phe
225

Phe Gly Ile

Tyr Tyr Leu

Phe Phe Ser Ile Phe

Asp Thr Gln Gly Tyr

20

Pro Gly Ser Tyr Asn

40

Asp Ala Glu Gly Glu

55

Arg Val Pro Tyr Thr

70

Val Lys Gly Lys His

85

Thr Gly Lys Glu Leu

100

Arg Arg Leu Trp Val

120

Gly Ala Lys Asp Tyr

135

Leu Lys Gln Pro Asn
150

Arg Leu Val Glu Lys

165

Ala Asn Pro Lys Gly

180

Phe Leu Arg Gly Ala

200

Trp Asn Val Thr His

215

Asp Tyr Gly Gly Lys
230

Thr Leu Gly Asp Arg

245

Ala Gly Ser Ala Ile

260

Thr

Lys

25

Pro

Lys

Leu

Ser

Thr

105

Val

Pro

Tyr

Pro

Asp

185

Leu

Pro

Glu

Asp

Lys
265

Leu

10

Trp

Asp

Leu

Ala

Pro

90

Ser

Asp

Ser

Pro

Thr

170

Cys

Phe

Thr

Tyr

Ser
250

Val

Val

Lys

Asn

Phe

Glu

75

Leu

Ile

Ile

His

Glu

155

Tyr

Ser

Ile

Phe

Glu
235

Glu

Tyr

Leu Phe Gln
Gln Leu Leu

30
Met Ile Ser
Leu Ala Val
60

Val Asp Thr

Leu Asn Lys

Tyr Gln Pro
110

Gly Ser Val
125

Arg Pro Ala
140

Val Val Arg

Phe Gly Gly

Glu Thr Phe
190

Tyr Asp His
205

Lys Ala Glu
220

Phe Lys Ala

Gly Asn Arg

Ser Val Asn
270

Gly Thr
15

Tyr Asn

Thr Ala

Pro Arg

Lys Asn
80

Phe Ser
95

Val Ile

Glu Tyr

Ile Val

Tyr Tyr
160

Phe Ala
175

Val Tyr

Lys Lys

Arg Pro

Gly Ile
240

Pro Ala
255

Thr Lys
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Glu Leu Lys
275

Arg Gly Lys
290

Lys Val Ile
305

Asn Thr Gln

Thr Ser Ser

Gly Gly Leu

355

Glu Lys Phe
370

Asp Thr Gln
385

<210> SEQ I
<211> LENGT.
<212> TYPE:

Gln Lys Gly Gly Lys

280

Tyr Asn Asp Ala Ile

295

Phe Phe Ala Glu Ala
310

Lys Met Pro Leu Arg

325

Arg Phe Val Phe Gly

340

Trp Phe Met Ser Asn

360

Lys Tyr Asp Phe Pro

375

Glu Ala Ile Ala Gly
390

D NO 82
H: 1429
DNA

Leu Asn Pro

Ala Leu Ala

Asn Thr Lys

315

Met Lys Asn
330

Thr Asp Ile
345

Gly Phe Pro

Arg Tyr Arg

Thr Ala Cys
395

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 82

ttgaattgaa

agggaccctt

tacaccagga

gggtgaaaaa

ggaagtggat

attcagtggg

ttgtcgtege

agactacceg

cgaagttgtt

atttgcegtt

aaacttcctce

aactcatccc

tgaattcaaa

tccagettac

taagcagaag

tgccattgee

aaagcaagta

agtctacact

cctetggtte

ctteccacge

ttgcgatatg

tccaggettt

aggagaaatt

gcagcagcaa

ggagcggata

tcctacaatce

ctcttectag

acaaagaata

cacaaaactg

Ctttgggtgg

agtcatcgte

cgatactatt

gatgttgcaa

aggggagctc

accttcaaag

gecggaattt

tacttagceg

ggtggaaagc

ctagcttacyg

tcctgetgga

agttcteget

atgtctaacg

taccgtctaa

aatgcataaa

gatgcaggag

attgattctg

tgaaagtgtt

ctcaaggata

cggataatat

ctgtcccaag

gtettggtgt

ggaaggaact

ttgatattgg

ctgcaattgt

tcceccacaag

acccaaaggg

tctttatata

cagaacgacc

tcggaattac

gaagtgccat

tgaatccgga

atcccaaaac

acacacagaa

ttgtctttygg

getttecgee

tgaggatcat

agttaatttt

aggtggttat

aattctataa

tttctcaatt

taaatggaag

gatcagtacyg

gaagttacce

taagggaaaa

aacatcaatc

ttcegtggaa

tgcgtacgac

attagtggag

ggattgtagt

cgatcataag

cactaaattt

tcteggagat

caaagtctac

gettettgga

taaagttatc

aatgccactg

aacggacatt

tataaggaaa

ggacacacag

caacccaaga

caacgcaaaa

aaaaaattta

Glu Leu Leu
285

Tyr Asp Pro
300

Gln Val Ser

Thr Asp Val

Ser Val Asp

350

Pro Ile Arg
365

Leu Met Arg
380

Asp Met Asn

tttacgcteg
caattgctet
gettttgect
agagttcegt
cattcaccgt
tatcagccag
tatcgctcaa
ctaaagcaac
aagccaacat
gaaacttttg
aagcaggatt
gattacggceg
cgagacagtyg
agcgtcaaca
aaccgeggga
ttectttgety
aggatgaaga
tcggttgata
tcagaaaaat
gaagcaattg
agaagaccta
tcagctattyg

atttgtgaaa

Gly Asn

Lys Thr

Cys Trp

320

Val Tyr
335

Ser Lys

Lys Ser

Ile Met

Ala

tcctetteca
acaataatgt
acgatgctga
atacattgge
tacttaacaa
ttattgatga
gaggtgccaa
caaactaccc
atttcggtygyg
tctacattac
cgtggaatgt
gaaaggaata
aaggcaatcg
cgaaagaact
agtacaacga
aggccaacac
ataccgacgt
gecaagggegg
tcaaatatga
ccggaactge
aagaggcttt
ttgtatgagyg

tatttggcaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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taataaatta attgaattac aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 1429

<210> SEQ ID NO 83

<211> LENGTH: 170

<212> TYPE: PRT

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 83

Met Gln Ser Lys Ile Leu Ser Phe Val Leu Phe Thr Leu Ser Leu Gly
1 5 10 15

Tyr Val Leu Gly Glu Thr Cys Ser Asn Ala Lys Val Lys Gly Ala Thr
20 25 30

Ser Tyr Ser Thr Thr Asp Ala Thr Ile Val Ser Gln Ile Ala Phe Val
35 40 45

Thr Glu Phe Ser Leu Glu Cys Ser Asn Pro Gly Ser Glu Lys Ile Ser
50 55 60

Leu Phe Ala Glu Val Asp Gly Lys Ile Thr Pro Val Ala Met Ile Gly
65 70 75 80

Asp Thr Thr Tyr Gln Val Ser Trp Asn Glu Glu Val Asn Lys Ala Arg
85 90 95

Ser Gly Asp Tyr Ser Val Lys Leu Tyr Asp Glu Glu Gly Tyr Gly Ala
100 105 110

Val Arg Lys Ala Gln Arg Ser Gly Glu Glu Asn Lys Val Lys Pro Leu
115 120 125

Ala Thr Val Val Val Arg His Pro Gly Thr Tyr Thr Gly Pro Trp Phe
130 135 140

Asn Ser Glu Ile Leu Ala Ala Gly Leu Ile Ala Val Val Ala Tyr Phe
145 150 155 160

Ala Phe Ser Thr Arg Ser Lys Ile Leu Ser
165 170

<210> SEQ ID NO 84

<211> LENGTH: 712

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 84

tctetttggt taacattgtg aagttatcgg acgtggecegyg tttcectattte ttttgcaaaa 60
atgcagtcaa aaattctttc tttcgtectt ttcaccttat ccttgggcta tgttttgggt 120
gaaacatgct caaatgctaa ggttaaggga gctacctcett attccacaac ggatgccaca 180
attgtaagcce aaattgectt tgtgactgaa ttctecttgg aatgctcaaa tcctggatce 240
gagaaaatct ccctatttge tgaagtcgat ggcaaaatta ctectgttge catgatcggg 300
gataccacct accaggtgag ctggaatgaa gaggttaata aggctagaag tggtgactac 360
agtgtgaagc tgtacgatga agaaggatac ggagcagtac gcaaagctca gagatcaggt 420
gaagagaaca aggtcaaacc actagcaacc gttgttgttc gacatccagg aacatacact 480
ggaccatggt tcaattccga aatcctcgca getggtetca ttgctgttgt tgectacttt 540
getttetcaa cgcgaagcaa aattctttcece taaagagacg cagcatgaaa tttcacaaaa 600
aaataaaaac aaattcaagt catcaaccat gtctctttgg cactcagact gtttctgtga 660
aatacaaact attatttaac aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 712

<210> SEQ ID NO 85
<211> LENGTH: 73
<212> TYPE: PRT
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<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 85
Met Val Ser Ile Leu Leu Ile Ser Leu Ile Leu Asn Leu Leu Val Phe
1 5 10 15
Tyr Ala Lys Ala Arg Pro Leu Glu Asp Ile Ser Ser Asp Leu Ser Pro
20 25 30
Asp Tyr Tyr Ile Thr Glu Gly Tyr Asp Gly Val Lys Glu Lys Arg Glu
35 40 45

Ile Glu Leu Val Pro Val Thr Phe Gly Ile Phe Asn Ile His Thr Thr

50 55 60
Pro Ala Pro Arg Ile Thr Phe Glu Trp
65 70
<210> SEQ ID NO 86
<211> LENGTH: 379
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 86
attcccacaa gaagctgcta aaatggtgtce aattctgtta atctecttga ttcttaattt 60
gttggtttte tatgctaaag ctagaccact agaagacatc tcgtcagatc tttcccctga 120
ttattacatc actgaaggct atgacggtgt gaaggagaag agagagatcyg aacttgtacce 180
tgtgacattt ggaatattta atatacatac aacacctgct cccagaatta cctttgaatg 240
gtaaaaaatc caagaagaat ttatgatttt attcttecctt ccattgggat ggattgtaag 300
tcagcataaa acgccgttaa aaatgaattt ttaataaaaa aaaattattc caaaaaaaaa 360
aaaaaaaaaa aaaaaaaaa 379
<210> SEQ ID NO 87
<211> LENGTH: 76
<212> TYPE: PRT
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 87
Met Lys Leu Phe Cys Leu Ile Phe Val Val Phe Val Ala Leu Glu Val
1 5 10 15
Cys Ile Glu Thr Val Lys Ala Met Glu Ala Thr Glu Glu Ile Ser Val

20 25 30
Lys Leu Gln Asp Asp Ala Asn Glu Pro Asp Asp Ser Leu Asp Leu Asp
35 40 45

Glu Gly Leu Pro Asp Ala Phe Asp Glu Asp Tyr Asn Asn Gln Ala Glu

50 55 60
Tyr Lys Pro Asn Pro Arg Gly Asp Tyr Arg Arg Arg
65 70 75
<210> SEQ ID NO 88
<211> LENGTH: 526
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 88
cactattcat tggaagattt attaacttca agatgaaatt attttgttta atttttgttg 60
tgtttgttge tttagaagtc tgtatagaga ccgtgaaage tatggaagca acggaggaga 120
tatctgtaaa attgcaagat gatgcgaatg aacctgatga ctctectggat ttagacgaag 180
gtettectga tgcattcgat gaggactata ataatcaggce tgagtacaag ccgaatccta 240
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gaggggacta cagaagacga taattaatat aaattcagga aaacactcta aaaatttcca 300
attgactcta ctttaaacga tttaatacct acctacacta aataccatat gcaataatta 360
tgttttaatt atttagtgca agatctacta gtttcagttc atattttggg actttcccgce 420
ctttcteteg atggaaaaat gattttacgg attcttaatt ttcattgtac agagttaata 480
aaacaattga aagcaattaa aaaaaaaaaa aaaaaaaaaa aaaaaa 526
<210> SEQ ID NO 89
<211> LENGTH: 1021
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 89
cttetttgga tttattgagt gattaacagg aaattagetyg aagaaatgaa ttcgattaat 60
ttcctatcaa tagttggttt aatcagtttt ggattcattg ttgcagtaaa gtgtgatggt 120
gatgaatatt tcattggaaa atacaaagaa aaagatgaga cactgttttt tgcaagctac 180
ggcctaaaga gggatccttyg ccaaattgtce ttaggctaca aatgctcaaa caatcaaacc 240
cactttgtgce ttaattttaa aaccaataag aaatcctgca tatcagcaat taagctgact 300
tcttacccaa aaatcaatca aaactcggat ttaactaaaa atctctactyg ccaaactgga 360
ggaataggaa cagataactg caaacttgtc ttcaagaaac gtaaaagaca aatagcagcet 420
aatattgaaa tctacggcat tccagcgaag aaatgttcect tcaaggatcg ttacattgga 480
gectgatccac tccacgtcega ttcectatggg cttecgtate agtttgatca ggaacatgga 540
tggaatgtgg aacgatataa cattttcaaa gacacaagat tttccacaga agttttctac 600
cacaaaaatg gtttatttaa cacccaaata acttatttgg ctgaagaaga ttccttctet 660
gaagctcegayg agattactge gaaggatatt aagaagaagt tttcaattat tttgcccaat 720
gaagagtata agaggattag tttcttggac gtttattggt tccaggagac tatgcgaaaa 780
aagcctaaat atccctacat tcactacaat ggagaatgca gcaatgagaa taaaacttgt 840
gaacttgtcet ttgacaccga tgaactaatg acctacgccce ttgttaaagt ctttactaat 900
cctgagagtyg atggatctag gctcaaagaa gaggatttgg gaagaggata aatcttctta 960

ataaaaaaaa gttctgtaag aaaatattgt tcaataaatt aaaaaaaaaa aaaaaaaaaa 1020
a 1021
<210> SEQ ID NO 90

<211> LENGTH: 1409

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 90

agtcagtgtt aatgaagaaa ttgcaattat gaggttette tttgttttee ttgccategt 60
cctttttcaa gggatccacg gagcttatgt ggaaatagga tattctctga gaaatattac 120
attcgatgga ttggatacag atgactacaa tccaaagttc aacattccaa cgggtttgge 180
agttgatcce gaaggatata ggctcttecat agecatccca aggagaaage caaaggttcece 240
ctacactgtyg gctgaactga atatggtcat gaatccegga tttecegteg agagagetcece 300
gagctttgag aaattcaaaa aattcaatgg cgagggcaaa aaggatcttyg ttaatgtgta 360
tcagccagte attgatgatt gtegtegtet ttgggtgett gacattggga aggtggaata 420

caccggtggt gatgetgate aatatcccaa aggaaagect accctaattg cctacgacct 480
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caagaaggat catactccgg aaattcatcg atttgaaatt ccagacgatc tctatagcte 540
acaagttgaa tttggtggat ttgccgttga tgttgttaac acgaaaggag actgtacgga 600
gtecatttgte tacctgacca atttcaagga taactctcta attgtctacg atgagacaca 660
aaagaaagct tggaaattca cagataaaac atttgaagct gataaggaat ccacgttcte 720
ctactcggga gaggaacaaa tgaagtacaa agtcggtcett tttgggatag ctctgggtga 780
tagggatgaa atggggcatc gtcctgectg ctacatcget gggagtagca ccaaagtcta 840
cagtgttaac actaaagaac tcaaaacaga gaatggtcag ttaaatcctc agcttcacgg 900
tgatcgtgga aagtacacag atgcaattgc cctagcctac gatcctgage ataaagtcct 960
ctactttgct gaatccgaca gcaggcaggt gtcctgttgg aatgtaaata tggagctaaa 1020
accagacaat acggatgtga tcttctctag tgcccgtttt acttttggaa cggatatttt 1080
ggttgatagc aagggaatgc tgtggataat ggctaatgga catccaccag tagaggatca 1140
agagaagatt tggaagatga gattcgtaaa ccggaagatc cgtattatga aagtggatac 1200
ggaacgtgtt ttcaaatatt cacgctgcaa tccaaattat aagcccccaa aggaaattga 1260
agtttgagac acaggaaaaa gctcaatttt caacaagaat ttgatcttaa tctgaatacc 1320
ctaaagtctg tcaaagaatt tcatattatt tgaaaaccaa taaattgatt aattttccga 1380
aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 1409
<210> SEQ ID NO 91
<211> LENGTH: 1239
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 91
atgcggttet tcttegtgtt cctggecate gtgetgttece agggcatcca cggegectac 60
gtggagatcyg gctacagcct gcggaacatc accttegacg gectggacac cgacgactac 120
aaccccaagt tcaacatccce caccggectg gecgtggace ccgagggcta cceggetgtte 180
atcgecatcee ccaggcggaa geccaaggtg cectacacceyg tggecgaget gaacatggtg 240
atgaaccceg getteccegt ggagagggece cecagcetteg agaagttcaa gaagtttaac 300
ggcgagggca agaaagacct ggtgaacgtg taccageccg tgatcgacga ctgcaggegyg 360
ctgtgggtge tggacatcgg caaggtggag tacacaggeyg gcgacgcecga ccagtaccce 420
aagggcaagc ccaccctgat cgcctacgac ctgaagaagg accacacccece cgagatccac 480
cggttegaga tccccgacga cctgtacage agecaggtgg agtteggegyg ctttgeegtg 540
gacgtggtga acaccaaggg cgactgcacc gagagcttceg tgtacctgac caacttcaag 600
gacaacagcce tgatcgtgta cgacgagacc cagaagaagg cctggaagtt caccgacaag 660
accttecgagg ccgacaaaga gagcacctte agectacageg gcgaggaaca gatgaagtac 720
aaagtgggce tgtteggcat cgccctggge gaccgggacyg agatgggeca caggeccgece 780
tgctacatcg ccggcagcag caccaaggtg tacagcgtga ataccaaaga gctgaaaacce 840
gagaacggcce agctgaacce ccagetgcac ggcgaccggg gcaagtacac cgacgccatt 900
geectggect acgaccccga gcacaaggtg ctgtactteg ccgagagega cagecggeag 960
gtgtcctget ggaacgtgaa catggaactg aagcccgaca acaccgacgt gatcttcage 1020
agcgceceeggt tcaccttegg caccgacatce ctggtggaca gcaagggcat getgtggatce 1080
atggccaacg gccacccecce cgtggaggac caggaaaaga tctggaagat gceggttegtg 1140
aaccggaaga tccggatcat gaaggtggac accgagceggyg tgttcaagta cagecggtge 1200
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aaccccaact acaagccccec caaagaaatc gaagtgtga 1239
<210> SEQ ID NO 92
<211> LENGTH: 4995
<212> TYPE: DNA
<213> ORGANISM: Lutzomyia longipalpis
<400> SEQUENCE: 92
tcagatatat tagatgcatt gttagttctg tagatcagta acgtatagca tacgagtata 60
attatcgtag gtagtaggta tcctaaaata aatctgatac agataataac tttgtaaatce 120
aattcagcaa tttctctatt atcatgataa tgattaatac acagcgtgtc gttatttttt 180
gttacgatag tatttctaaa gtaaagagca ggaatcccta gtataataga aataatccat 240
atgaaaaata tagtaatgta catatttcta atgttaacat atttataggt aaatccagga 300
agggtaattt ttacatatct atatacgctt attacagtta ttaaaaatat acttgcaaac 360
atgttagaag taaaaaagaa agaactaatt ttacaaagtg ctttaccaaa atgccaatgg 420
aaattactta gtatgtatat aatgtataaa ggtatgaata tcacaaacag caaatcggct 480
attcccaagt tgagaaacgg tataatagat atatttctag ataccattaa taaccttata 540
agcttgacgt ttcctataat gectactaag aaaactagaa gatacataca tactaacgce 600
atacgagagt aactactcat cgtataacta ctgttgctaa cagtgacact gatgttataa 660
ctcatctttg atgtggtata aatgtataat aactatatta cactggtatt ttatttcagt 720
tatatactat atagtattaa aaattatatt tgtataatta tattattata ttcagtgtag 780
aaagtaaaat actataaata tgtatctctt atttataact tattagtaaa gtatgtacta 840
ttcagttata ttgttttata aaagctaaat gctactagat tgatataaat gaatatgtaa 900
taaattagta atgtagtata ctaatattaa ctcacatttg actaattagc tataaaaacc 960
cctagtcaat aaaaactcga gtcatcacac ttcgatttet ttggggggcet tgtagttggg 1020
gttgcaccgg ctgtacttga acacccgcectce ggtgtccacce ttcatgatcc ggatcttecyg 1080
gttcacgaac cgcatcttce agatcttttce ctggtecctec acgggggggt ggccgttgge 1140
catgatccac agcatgccecct tgctgtccac caggatgtceg gtgccgaagg tgaaccgggce 1200
gctgctgaag atcacgtcgg tgttgteggg cttcagttec atgttcacgt tccagcagga 1260
cacctgecgg ctgtegctet cggcgaagta cagcaccttg tgctcecggggt cgtaggccag 1320
ggcaatggceg tcggtgtact tgccccggte gecgtgcage tgggggttca gctggeegtt 1380
ctcggtttte agctectttgg tattcacgct gtacaccttg gtgctgctge cggcgatgta 1440
gcaggceggyge ctgtggccca tctegteceg gtegeccagg gegatgecga acaggcccac 1500
tttgtacttc atctgttecct cgccgctgta gctgaaggtg ctcetetttgt cggectcecgaa 1560
ggtcttgteg gtgaacttce aggeccttett ctgggtcteg tcegtacacga tcaggctgtt 1620
gtcecttgaag ttggtcaggt acacgaagct ctcggtgcag tcegecccttgg tgttcaccac 1680
gtccacggca aagccgceccga actccacctg gectgectgtac aggtcecgtegg ggatctcgaa 1740
ccggtggate tegggggtgt ggtecttcett caggtcgtag gegatcaggg tgggcettgece 1800
cttggggtac tggtcggegt cgccgectgt gtactccacce ttgccgatgt ccagcaccca 1860
cagccgectg cagtegtega tcacgggctg gtacacgttce accaggtctt tettgccecte 1920
gccgttaaac ttettgaact tctcecgaaget gggggcccte tcecacgggga agcecceggggtt 1980
catcaccatg ttcagctcgg ccacggtgta gggcaccttg ggcttccgee tggggatggce 2040
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gatgaacagc cggtagccct cggggtccac ggccaggcceg gtggggatgt tgaacttggg 2100
gttgtagtcg tcggtgtcca ggccgtcecgaa ggtgatgtte cgcaggctgt agccgatcetce 2160
cacgtaggeg ccgtggatge cctggaacag cacgatggec aggaacacga agaagaaccg 2220
cattacgata caaacttaac ggatatcgcg ataatgaaat aatttatgat tatttctcgce 2280
tttcaattta acacaaccct caagaacctt tgtatttatt ttcacttttt aagtatagaa 2340
taaagaagct ctaattaatt aacgagcaga tagtctcgtt ctcgcecctge ctgatgacta 2400
attaattaac ccctagttaa tcaaataaaa agcatacaag ctattgcttc gctatcgtta 2460
caaaatggca ggaattttgt gtaaactaag ccacatactt gccaatgaaa aaaatagtag 2520
aaaggatact attttaatgg gattagatgt taaggttcct tgggattata gtaactgggce 2580
atctgttaac ttttacgacg ttaggttaga tactgatgtt acagattata ataatgttac 2640
aataaaatac atgacaggat gtgatatttt tcctcatata actcttggaa tagcaaatat 2700
ggatcaatgt gatagatttg aaaatttcaa aaagcaaata actgatcaag atttacagac 2760
tatttctata gtctgtaaag aagagatgtg ttttcctcag agtaacgcct ctaaacagtt 2820
gggagcgaaa ggatgcgctg tagttatgaa actggaggta tctgatgaac ttagagccect 2880
aagaaatgtt ctgctgaatg cggtaccctg ttcgaaggac gtgtttggtg atatcacagt 2940
agataatccg tggaatcctce acataacagt aggatatgtt aaggaggacg atgtcgaaaa 3000
caagaaacgc ctaatggagt gcatgtccaa gtttaggggg caagaaatac aagttctagg 3060
atggtattaa taagtatcta agtatttggt ataatttatt aaatagtata attataacaa 3120
ataataaata acatgataac ggtttttatt agaataaaat agagataata tcataatgat 3180
atataatact tcattaccag aaatgagtaa tggaagactt ataaatgaac tgcataaagc 3240
tataaggtat agagatataa atttagtaag gtatatactt aaaaaatgca aatacaataa 3300
cgtaaatata ctatcaacgt ctttgtattt agccgtaagt atttctgata tagaaatggt 3360
aaaattatta ctagaacacg gtgccgatat tttaaaatgt aaaaatcctc ctcttcataa 3420
agctgctagt ttagataata cagaaattgc taaactacta atagattctg gcgctgacat 3480
agaacagata cattctggaa atagtccgtt atatatttct gtatatagaa acaataagtc 3540
attaactaga tatttattaa aaaaaggtgt taattgtaat agattctttc taaattatta 3600
cgatgtactg tatgataaga tatctgatga tatgtataaa atatttatag attttaatat 3660
tgatcttaat atacaaacta gaaattttga aactccgtta cattacgcta taaagtataa 3720
gaatatagat ttaattagga tattgttaga taatagtatt aaaatagata aaagtttatt 3780
tttgcataaa cagtatctca taaaggcact taaaaataat tgtagttacg atataatagc 3840
gttacttata aatcacggag tgcctataaa cgaacaagat gatttaggta aaaccccatt 3900
acatcattcg gtaattaata gaagaaaaga tgtaacagca cttctgttaa atctaggagc 3960
tgatataaac gtaatagatg actgtatggg cagtccctta cattacgctg tttcacgtaa 4020
cgatatcgaa acaacaaaga cacttttaga aagaggatct aatgttaatg tggttaataa 4080
tcatatagat accgttctaa atatagctgt tgcatctaaa aacaaaacta tagtaaactt 4140
attactgaag tacggtactg atacaaagtt ggtaggatta gataaacatg ttattcacat 4200
agctatagaa atgaaagata ttaatatact gaatgcgatc ttattatatg gttgctatgt 4260
aaacgtctat aatcataaag gtttcactcc tctatacatg gcagttagtt ctatgaaaac 4320
agaatttgtt aaactcttac ttgaccacgg tgcttacgta aatgctaaag ctaagttatc 4380

tggaaatact cctttacata aagctatgtt atctaatagt tttaataata taaaattact 4440
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tttatcttat aacgccgact ataattctct aaataatcac ggtaatacgc ctctaacttg 4500
tgttagettt ttagatgaca agatagctat tatgataata tctaaaatga tgttagaaat 4560
atctaaaaat cctgaaatag ctaattcaga aggttttata gtaaacatgg aacatataaa 4620
cagtaataaa agactactat ctataaaaga atcatgcgaa aaagaactag atgttataac 4680
acatataaag ttaaattcta tatattcttt taatatcttt cttgacaata acatagatct 4740
tatggtaaag ttcgtaacta atcctagagt taataagata cctgcatgta tacgtatata 4800
tagggaatta atacggaaaa ataaatcatt agcttttcat agacatcagc taatagttaa 4860
agctgtaaaa gagagtaaga atctaggaat aataggtagg ttacctatag atatcaaaca 4920
tataataatg gaactattaa gtaataatga tttacattct gttatcacca gctgttgtaa 4980
cccagtagta taaag 4995
<210> SEQ ID NO 93

<211> LENGTH: 4995

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 93

ctttatacta ctgggttaca acagctggtg ataacagaat gtaaatcatt attacttaat 60
agttccatta ttatatgttt gatatctata ggtaacctac ctattattcc tagattctta 120
ctctctttta cagctttaac tattagctga tgtctatgaa aagctaatga tttattttte 180
cgtattaatt ccctatatat acgtatacat gcaggtatct tattaactct aggattagtt 240
acgaacttta ccataagatc tatgttattg tcaagaaaga tattaaaaga atatatagaa 300
tttaacttta tatgtgttat aacatctagt tctttttegce atgattcttt tatagatagt 360
agtcttttat tactgtttat atgttccatg tttactataa aaccttctga attagctatt 420
tcaggatttt tagatatttc taacatcatt ttagatatta tcataatagc tatcttgtca 480
tctaaaaagce taacacaagt tagaggcgta ttaccgtgat tatttagaga attatagtcg 540
gcgttataag ataaaagtaa ttttatatta ttaaaactat tagataacat agctttatgt 600
aaaggagtat ttccagataa cttagcttta gecatttacgt aagcaccgtyg gtcaagtaag 660
agtttaacaa attctgtttt catagaacta actgccatgt atagaggagt gaaaccttta 720
tgattataga cgtttacata gcaaccatat aataagatcg cattcagtat attaatatct 780
ttcatttcta tagctatgtg aataacatgt ttatctaatc ctaccaactt tgtatcagta 840
ccgtacttca gtaataagtt tactatagtt ttgtttttag atgcaacagc tatatttaga 900
acggtatcta tatgattatt aaccacatta acattagatc ctctttctaa aagtgtcttt 960

gttgtttcga tatcgttacg tgaaacagcg taatgtaagg gactgcccat acagtcatct 1020

attacgttta tatcagctcc tagatttaac agaagtgctg ttacatcttt tettctatta 1080

attaccgaat gatgtaatgg ggttttacct aaatcatctt gttcgtttat aggcactccg 1140

tgatttataa gtaacgctat tatatcgtaa ctacaattat ttttaagtgc ctttatgaga 1200

tactgtttat gcaaaaataa acttttatct attttaatac tattatctaa caatatccta 1260

attaaatcta tattcttata ctttatagcg taatgtaacg gagtttcaaa atttctagtt 1320

tgtatattaa gatcaatatt aaaatctata aatattttat acatatcatc agatatctta 1380

tcatacagta catcgtaata atttagaaag aatctattac aattaacacc tttttttaat 1440

aaatatctag ttaatgactt attgtttcta tatacagaaa tatataacgg actatttcca 1500
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gaatgtatct gttctatgtc agcgccagaa tctattagta gtttagcaat ttctgtatta 1560
tctaaactag cagctttatg aagaggagga tttttacatt ttaaaatatc ggcaccgtgt 1620
tctagtaata attttaccat ttctatatca gaaatactta cggctaaata caaagacgtt 1680
gatagtatat ttacgttatt gtatttgcat tttttaagta tataccttac taaatttata 1740
tctctatace ttatagcttt atgcagttca tttataagtc ttccattact catttctggt 1800
aatgaagtat tatatatcat tatgatatta tctctatttt attctaataa aaaccgttat 1860
catgttattt attatttgtt ataattatac tatttaataa attataccaa atacttagat 1920
acttattaat accatcctag aacttgtatt tcttgccccce taaacttgga catgcactcce 1980
attaggcgtt tcttgttttc gacatcgtce tcecttaacat atcctactgt tatgtgagga 2040
ttccacggat tatctactgt gatatcacca aacacgtcect tcgaacaggg taccgcattce 2100
agcagaacat ttcttagggc tctaagttca tcagatacct ccagtttcat aactacagceg 2160
catccttteg ctceccaactyg tttagaggcg ttactctgag gaaaacacat ctcttettta 2220
cagactatag aaatagtctg taaatcttga tcagttattt gectttttgaa attttcaaat 2280
ctatcacatt gatccatatt tgctattcca agagttatat gaggaaaaat atcacatcct 2340
gtcatgtatt ttattgtaac attattataa tctgtaacat cagtatctaa cctaacgtcg 2400
taaaagttaa cagatgccca gttactataa tcccaaggaa ccttaacatc taatcccatt 2460
aaaatagtat cctttctact atttttttca ttggcaagta tgtggcttag tttacacaaa 2520
attcctgeca ttttgtaacyg atagcgaagce aatagcttgt atgcttttta tttgattaac 2580
taggggttaa ttaattagtc atcaggcagg gcgagaacga gactatctgce tcgttaatta 2640
attagagctt ctttattcta tacttaaaaa gtgaaaataa atacaaaggt tcttgagggt 2700
tgtgttaaat tgaaagcgag aaataatcat aaattatttc attatcgcga tatccgttaa 2760
gtttgtatcg taatgcggtt cttettegtg ttcecctggcca tegtgcetgtt ccagggcatce 2820
cacggegect acgtggagat cggctacage ctgcggaaca tcaccttega cggectggac 2880
accgacgact acaaccccaa gttcaacatc cccaccggece tggecgtgga ccccgaggge 2940
taccggetgt tcatcgecat ccccaggegg aageccaagg tgccectacac cgtggecgag 3000
ctgaacatgg tgatgaaccc cggctteccce gtggagaggg cccccagctt cgagaagttce 3060
aagaagttta acggcgaggg caagaaagac ctggtgaacyg tgtaccagec cgtgatcgac 3120
gactgcagge ggcetgtgggt gcetggacatce ggcaaggtgg agtacacagg cggcgacgec 3180
gaccagtacc ccaagggcaa gcccaccctg atcgectacyg acctgaagaa ggaccacacce 3240
ccegagatee accggttega gatccecgac gacctgtaca gcagecaggt ggagttegge 3300
ggctttgeeg tggacgtggt gaacaccaag ggcgactgca ccgagagcett cgtgtacctg 3360
accaacttca aggacaacag cctgatcgtg tacgacgaga cccagaagaa ggcctggaag 3420
ttcaccgaca agaccttcga ggccgacaaa gagagcacct tcagctacag cggcgaggaa 3480
cagatgaagt acaaagtggg cctgttegge atcgecctgyg gegaccggga cgagatggge 3540
cacaggcceg cctgctacat cgccggecage agcaccaagg tgtacagegt gaataccaaa 3600
gagctgaaaa ccgagaacgg ccagctgaac ccccagetge acggcgaccg gggcaagtac 3660
accgacgcca ttgccctgge ctacgacccee gagcacaagyg tgctgtactt cgccgagage 3720
gacagccegge aggtgtcectg ctggaacgtg aacatggaac tgaagcccga caacaccgac 3780
gtgatcttca gcagcgcecccg gttcacctte ggcaccgaca tcectggtgga cagcaagggce 3840

atgctgtgga tcatggccaa cggecacccee ccegtggagg accaggaaaa gatctggaag 3900
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atgcggttcg tgaaccggaa gatccggatce atgaaggtgg acaccgagceg ggtgttcaag 3960
tacagccggt gcaaccccaa ctacaagcecce cccaaagaaa tcgaagtgtyg atgactcgag 4020
tttttattga ctaggggttt ttatagctaa ttagtcaaat gtgagttaat attagtatac 4080
tacattacta atttattaca tattcattta tatcaatcta gtagcattta gcttttataa 4140
aacaatataa ctgaatagta catactttac taataagtta taaataagag atacatattt 4200
atagtatttt actttctaca ctgaatataa taatataatt atacaaatat aatttttaat 4260
actatatagt atataactga aataaaatac cagtgtaata tagttattat acatttatac 4320
cacatcaaag atgagttata acatcagtgt cactgttagc aacagtagtt atacgatgag 4380
tagttactct cgtatggcgt tagtatgtat gtatcttcecta gttttcttag taggcattat 4440
aggaaacgtc aagcttataa ggttattaat ggtatctaga aatatatcta ttataccgtt 4500
tctcaacttg ggaatagccg atttgctgtt tgtgatattc atacctttat acattatata 4560
catactaagt aatttccatt ggcattttgg taaagcactt tgtaaaatta gttctttcectt 4620
ttttacttct aacatgtttg caagtatatt tttaataact gtaataagcg tatatagata 4680
tgtaaaaatt acccttcctg gatttaccta taaatatgtt aacattagaa atatgtacat 4740
tactatattt ttcatatgga ttatttctat tatactaggg attcctgctce tttactttag 4800
aaatactatc gtaacaaaaa ataacgacac gctgtgtatt aatcattatc atgataatag 4860
agaaattgct gaattgattt acaaagttat tatctgtatc agatttattt taggatacct 4920
actacctacg ataattatac tcgtatgcta tacgttactg atctacagaa ctaacaatgc 4980
atctaatata tctga 4995
<210> SEQ ID NO 94

<211> LENGTH: 5040

<212> TYPE: DNA

<213> ORGANISM: Lutzomyia longipalpis

<400> SEQUENCE: 94

cgagtectte taacactgtg gtttattgge tggaataaaa ggataaagac acctatactg 60
attcattttc atctgtcaac gtttctctaa gagattcata ggtattatta ttacatcgat 120
ctagaagtct aataactgct aagtatatta ttggatttaa cgcgctataa acgcatccaa 180
aacctacaaa tataggagaa gcttctctta tgaaacttcet taaagcttta ctcttactat 240
tactactcaa aagagatatt acattaatta tgtgatgagg catccaacat ataaagaaga 300
ctaaagctgt agaagctgtt atgaagaata tcttatcaga tatattagat gcattgttag 360
ttctgtagat cagtaacgta tagcatacga gtataattat cgtaggtagt aggtatccta 420
aaataaatct gatacagata ataactttgt aaatcaattc agcaatttct ctattatcat 480
gataatgatt aatacacagc gtgtcgttat tttttgttac gatagtattt ctaaagtaaa 540
gagcaggaat ccctagtata atagaaataa tccatatgaa aaatatagta atgtacatat 600
ttctaatgtt aacatattta taggtaaatc caggaagggt aatttttaca tatctatata 660
cgcttattac agttattaaa aatatacttg caaacatgtt agaagtaaaa aagaaagaac 720
taattttaca aagtgcttta ccaaaatgcc aatggaaatt acttagtatg tatataatgt 780
ataaaggtat gaatatcaca aacagcaaat cggctattce caagttgaga aacggtataa 840
tagatatatt tctagatacc attaataacc ttataagctt gacgtttcct ataatgecta 900

ctaagaaaac tagaagatac atacatacta acgccatacg agagtaacta ctcatcgtat 960
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aactactgtt gctaacagtg acactgatgt tataactcat ctttgatgtg gtataaatgt 1020
ataataacta tattacactg gtattttatt tcagttatat actatatagt attaaaaatt 1080
atatttgtat aattatatta ttatattcag tgtagaaagt aaaatactat aaatatgtat 1140
ctcttattta taacttatta gtaaagtatg tactattcag ttatattgtt ttataaaagc 1200
taaatgctac tagattgata taaatgaata tgtaataaat tagtaatgta gtatactaat 1260
attaactcac atttgactaa ttagctataa aaacccgggt taattaatta gtcatcaggc 1320
agggcgagaa cgagactatc tgctcgttaa ttaattagag cttctttatt ctatacttaa 1380
aaagtgaaaa taaatacaaa ggttcttgag ggttgtgtta aattgaaagc gagaaataat 1440
cataaattat ttcattatcg cgatatccgt taagtttgta tcgtaatgaa cagcatcaac 1500
tttctgagca tecgtgggect gatcagectte ggettcateg tggccgtgaa gtgcgacggce 1560
gacgagtact tcatcggcaa gtacaaagag aaggacgaga ccctgttcectt cgccagctac 1620
ggectgaage gggacccctg ccagatcgtg ctgggctaca agtgcagcaa caaccagacce 1680
cacttcgtge tgaacttcaa gaccaacaag aagagctgca tcagcgccat caagctgacce 1740
agctacccca agatcaacca gaacagcgac ctgaccaaga acctgtactyg ccagaccgge 1800
ggcatcggea ccgacaactg caagetggtg ttcaagaage ggaagceggca gatcgccgece 1860
aacatcgaga tctacggcat ccccgecaag aagtgcaget tcaaggaccyg gtacatcgge 1920
geegacceee tgcacgtgga ctectacgge ctgccectace agttcgacca ggaacacgge 1980
tggaacgtcg agcggtacaa catcttcaag gacaccceggt tcagcaccga ggtgttctac 2040
cacaagaacg gcctgttcaa cacccagatc acctacctgg ccgaagagga cagcttcage 2100
gaggcceggyg agatcaccge caaggacatc aagaagaagt tcagcatcat cctgcccaac 2160
gaggaataca agcggatcag cttcecctggac gtgtactggt tccaggaaac catgcggaag 2220
aagcccaagt acccctacat ccactacaac ggcgagtget ccaacgagaa caagacctge 2280
gaactggtgt tcgacaccga cgagctgatg acctacgccec tggtgaaggt gttcaccaac 2340
ccegagageg acggcagecg gectgaaagaa gaggacctgg gcaggggcetyg atgactcgag 2400
tttttattga ctagttaatc aaataaaaag catacaagct attgcttcge tatcgttaca 2460
aaatggcagg aattttgtgt aaactaagcc acatacttgc caatgaaaaa aatagtagaa 2520
aggatactat tttaatggga ttagatgtta aggttccttg ggattatagt aactgggcat 2580
ctgttaactt ttacgacgtt aggttagata ctgatgttac agattataat aatgttacaa 2640
taaaatacat gacaggatgt gatatttttc ctcatataac tcttggaata gcaaatatgg 2700
atcaatgtga tagatttgaa aatttcaaaa agcaaataac tgatcaagat ttacagacta 2760
tttctatagt ctgtaaagaa gagatgtgtt ttcctcagag taacgcctct aaacagttgg 2820
gagcgaaagg atgcgctgta gttatgaaac tggaggtatc tgatgaactt agagccctaa 2880
gaaatgttct gctgaatgcg gtaccctgtt cgaaggacgt gtttggtgat atcacagtag 2940
ataatccgtg gaatcctcac ataacagtag gatatgttaa ggaggacgat gtcgaaaaca 3000
agaaacgcct aatggagtgce atgtccaagt ttagggggca agaaatacaa gttctaggat 3060
ggtattaata agtatctaag tatttggtat aatttattaa atagtataat tataacaaat 3120
aataaataac atgataacgg tttttattag aataaaatag agataatatc ataatgatat 3180
ataatacttc attaccagaa atgagtaatg gaagacttat aaatgaactg cataaagcta 3240
taaggtatag agatataaat ttagtaaggt atatacttaa aaaatgcaaa tacaataacg 3300

taaatatact atcaacgtct ttgtatttag ccgtaagtat ttctgatata gaaatggtaa 3360
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aattattact agaacacggt gccgatattt taaaatgtaa aaatcctcct cttcataaag 3420
ctgctagttt agataataca gaaattgcta aactactaat agattctggc gctgacatag 3480
aacagataca ttctggaaat agtccgttat atatttctgt atatagaaac aataagtcat 3540
taactagata tttattaaaa aaaggtgtta attgtaatag attctttcta aattattacg 3600
atgtactgta tgataagata tctgatgata tgtataaaat atttatagat tttaatattg 3660
atcttaatat acaaactaga aattttgaaa ctccgttaca ttacgctata aagtataaga 3720
atatagattt aattaggata ttgttagata atagtattaa aatagataaa agtttatttt 3780
tgcataaaca gtatctcata aaggcactta aaaataattg tagttacgat ataatagcgt 3840
tacttataaa tcacggagtg cctataaacg aacaagatga tttaggtaaa accccattac 3900
atcattcggt aattaataga agaaaagatg taacagcact tctgttaaat ctaggagctg 3960
atataaacgt aatagatgac tgtatgggca gtcccttaca ttacgectgtt tcacgtaacg 4020
atatcgaaac aacaaagaca cttttagaaa gaggatctaa tgttaatgtg gttaataatc 4080
atatagatac cgttctaaat atagctgttg catctaaaaa caaaactata gtaaacttat 4140
tactgaagta cggtactgat acaaagttgg taggattaga taaacatgtt attcacatag 4200
ctatagaaat gaaagatatt aatatactga atgcgatctt attatatggt tgctatgtaa 4260
acgtctataa tcataaaggt ttcactcctce tatacatggc agttagttct atgaaaacag 4320
aatttgttaa actcttactt gaccacggtg cttacgtaaa tgctaaagct aagttatctg 4380
gaaatactcc tttacataaa gctatgttat ctaatagttt taataatata aaattacttt 4440
tatcttataa cgccgactat aattctctaa ataatcacgg taatacgcct ctaacttgtg 4500
ttagcttttt agatgacaag atagctatta tgataatatc taaaatgatg ttagaaatat 4560
ctaaaaatcc tgaaatagct aattcagaag gttttatagt aaacatggaa catataaaca 4620
gtaataaaag actactatct ataaaagaat catgcgaaaa agaactagat gttataacac 4680
atataaagtt aaattctata tattctttta atatctttct tgacaataac atagatctta 4740
tggtaaagtt cgtaactaat cctagagtta ataagatacc tgcatgtata cgtatatata 4800
gggaattaat acggaaaaat aaatcattag cttttcatag acatcagcta atagttaaag 4860
ctgtaaaaga gagtaagaat ctaggaataa taggtaggtt acctatagat atcaaacata 4920
taataatgga actattaagt aataatgatt tacattctgt tatcaccagc tgttgtaacc 4980
cagtagtata aagtgatttt attcaattac gaagataaac attaaatttg ttaacagata 5040
What we claim is: 50 4. The composition of claim 1 further comprising a phar-

1. A composition comprising an expression vector,
wherein the vector comprises a polynucleotide encoding one
or more polypeptides encoding one or more LJIM17 polypep-
tides having at least 80% sequence identity to a polypeptide
having the sequence as set forth in SEQ IDNO: 5,7, 15,0r 17,
and wherein the expression vector is selected from the group
consisting of pVR2001-TOPO, pVR2001-TOPA and
ALVAC.

2. The composition of claim 1, wherein the polynucleotide
has at least 70% sequence identity to a polynucleotide having
the sequence as set forth in SEQID NO: 6, 8,16, 18,21 or 91.

3. The composition of claim 1, wherein the vector is
selected from the group consisting of pVR2001 LIM17 com-
prising a polynucleotide having the sequence as set forth in
SEQ ID NO:9, vCP2390 comprising a polynucleotide having
the sequence as set forth in SEQ ID NO:93 or SEQ ID NO:92,
and mixture thereof.
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60

maceutically or veterinarily acceptable vehicle, diluent or
excipient.
5. The composition of claim 1, wherein the composition
further comprises at least one Leishmania antigen.
6. The composition of claim 5, wherein the Leishmania
antigen is KMP11.
7. The composition of claim 5, wherein the Leishmania
antigen is inactivated Leishmania.
8. A vector comprising one or more polynucleotides
selected from the group consisting of:
a) a polynucleotide encoding a LIM17 polypeptide having
at least 80% sequence identity to a polypeptide having
the sequence as set forth in SEQ ID NO: 5,7, 15, or 17;
b) a LIM17 encoding polynucleotide having at least 70%
sequence identity to a polynucleotide having the
sequence as set forth in SEQ ID NO: 6, 8, 16, 18, 21, or
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91; wherein the vector is an in vivo expression vector or
an in vitro expression vector selected from the group
consisting of pVR2001-TOPO, pVR2001-TOPA, and
ALVAC.

9. A host cell transformed with the vector of claim 8.

10. A method of vaccinating a subject susceptible to Leish-
mania comprising at least one administration of the compo-
sition or vector according to claim 1.

11. The method of claim 10, wherein the subject is human,
canine, or feline.

10
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